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1 INTRODUCTION 

1.1 PURPOSE 
The purpose of this document is to provide detailed information regarding the operation and 
maintenance, as well as monitoring, sampling, analysis, and reporting for the remedial action 
at the UniFirst site in Wobum, Massachusetts. The site is located at 15 Olympia Avenue in 
Wobum, where an on-going business; Extra Space Storage, operates. This plan covers the 
pumping of groundwater from well UC-22 through an on-site treatment system and gravity 
discharge to a City of Wobum storm sewer, with an ultimate outlet to the Aberjona River. 
Also included in this Plan is the sampling and analysis of the influent and discharge from the 
treatment system, and intermediate treatment process locations, and area monitoring wells. 
This Plan is written, and should be implemented, in conjunction with the Quality 
Assurance/Quality Control Plan and the Health and Safety Plan for this site, both of which 
are available as separate documents. This plan supersedes all previous versions of this 
document. 

1.2 OPERATIONS HISTORY 
The system treats volatile organic compounds in ground water from well UC-22, located in 
the northeast comer of the UniFirst property. The original treatment system, which was 
designed and installed in 1992, consisted of a multi-media filter to remove suspended solids, 
an ultra-violet/chemical oxidation (UV) unit for destmction of volatile organic compounds 
and two granular activated carbon tanks in series for polishing prior to discharge of the 
treated water to the Aberjona River. 

The original treatment system was designed to operate at up to 50 gallons per minute to 
maintain a water level elevation in UC22 of 15 feet NGVD or less. For design purposes, the 
influent concentration of organic compounds was 10,000 parts per billion. The UV unit was 
designed with six lamps to properly treat the potential influent concentrations. Routine 
sampling of the influent water (Port SI) over the last 10 years indicates that the organic 
chemical concentrations that require treatment are substantially lower than the design 
parameters and only three UV lamps were been needed at any time. The maximum 
concentration of tetrachloroethene measured at SI was 2,900 |ag/L (January 13, 1993). Since 
March 1, 1995, the tetrachloroethene concentration at SI has not exceeded 2,300 ^g/L, or 
roughly one-half of the design concentration. Average influent concentrations at SI for the 
last two years have been less than 500 i^g/L. 

After evaluating the historical influent concentrations, UniFirst determined that the UV was 
not the most cost effective or reliable treatment technology and in 2003 installed a new 
system that would use only carbon for chemical treatment of the groundwater. 

With system startup in 1992, a detailed operations and maintenance (O&M) plan was 
prepared. The O&M plan was revised in March 1994 to reflect operational experience and 
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minor changes to the system. Water treatment is accomplished through a multi-media filter 
and three granular activated carbon vessels operating in series. The system has been designed 
so that three carbon vessels can be operated in any order at any time and the fourth vessel can 
be serviced. 

This version of the O&M plan incorporates all revisions made to the groundwater-monitoring 
program. The changes to the long-term monitoring program were reviewed and approved by 
EPA in 1996. No other changes to the long-term monitoring program have been made in this 
revision. 

1.3 GENERAL DESCRIPTION OF FACILITIES 
The Treatment system at the UniFirst Plant is designed to treat ground water contaminated 
with volatile organic compounds pumped from the extraction well UC 22. The treatment 
system is comprised of a multi-media filter to remove suspended solids, and granular 
activated carbon tanks to treat volatile organic compounds (VOC). Treated water is 
discharged to the Aberjona River. A site plan and a schematic of the interior piping are given 
in Figures 1-1 and 1-2, respectively. A list of the detailed design drawings of the system, and 
a copy of the Process and Control Diagram are provided in Appendix A. Upon completion of 
the changes, as-built drawings will replace the design drawings. The system is highly 
automated with digital flow and pressure sensors that allow for relatively infrequent 
inspections on a periodic basis and not requiring continuous Operator attendance. The system 
is designed to monitor its own operating conditions and notify the Operator of any upset 
conditions that occur between inspection visits. The automated control system allows for 
remote inquiry by the Operator to obtain a current read-out of operating parameters without 
physically visiting the site. 

1.4 PROJECT ORGANIZATION 
Figure 1-3 indicates the organization of the project, and the general relationships between the 
Owner, the Project Coordinator, and the various contractors associated with the long term 
operation, maintenance, sampling, and analysis for this groundwater monitoring, extraction 
and treatment system. The primary contractor that will directly use this Operation and 
Maintenance Plan is the long-term system operator (the Operator). Primary contacts, and 
their associated titles, for each company indicated in Figure 1-3 are listed as follows. These 
contacts are current as of the date of this Plan. 

Company/Function Contact/Title Telephone 

UniFirst Corporation, Owner Jack Badey 978-658-8888 

Harvard Project Services LLC, Tim Cosgrave, Project Manager 978-772-1105 
System Operator 800-391 -3036 Pager 
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The Johnson Company, Inc., 
Original Design Engineer cS; 
Hydrogeological Consultant 

Project Control Companies, 
Project Coordinator 

Environmental Chemistry 
Consultants, Inc., QA Officer 

Katahdin Analytical 
Laboratory 

Buckley Brothers Plumbing 

Heffler Brothers Electrical 

Joel Behrsing, Design Engineer 802-229-4600 
Jim Bowes, Control System Specialist 
Michael Moore, Hydrogeologist 

Jeff Lawson, Project Coordinator 603-966-1600 

Bmce Wallin, Chemist 

Andrea Colby 

Paul Buckley, Plumber 

Kevin Heffler 

253-509-4568 

207-874-2400 

781-322-7509 

781-273-5933 
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2 DESCRIPTION OF SYSTEM COMPONENTS 

2.1 WELL PUMP 
The water is pumped from well UC 22, which is located approximately 150 feet east of the 
UniFirst building. The well is cased to a depth of about 12 feet with 8-inch steel well casing 
and has a total depth of 188 feet. The pump is suspended on 2-inch diameter plastic pipe to a 
depth of 178 feet. The pipe exits the well casing at a depth of approximately four feet below 
ground surface through a pitless adapter to the buried 2-inch PVC influent pipe. 

The current well pump has a 3 hp, three-phase motor, and is manufactured by Gmndfos 
(Model No. 40S30-9). A new pump was installed in July 2007. 

2.2 INFLUENT LINE 
The 2-inch PVC SDR21 influent line is buried at a nominal depth of four feet below ground 
surface. In the same trench, there are three conduits for conveying electrical lines and 
housing the sensor cable. One of the conduits is a 2-inch conduit for the electrical lines to the 
pump motor. The other two conduits are 1.5-inch conduit: one for the sensor cable and the 
other held in reserve for future use. 

The influent pipe enters the building under the footing of the frost wall and up through the 
floor slab in the treatment room. A diaphragm check valve at the system inlet eliminates 
pressure surges through the system from pump start-up. Beyond this point, the flow passes 
through a digital flow sensor that is connected to a data logger (See Section 2.7: Control 
Functions) and an electrically actuated ball valve used to adjust the flow from the pump to 
maintain the drawdown of the pumping well. 

2.3 MULTI MEDIA FILTER 
The first level of treatment the system flow will pass through is a multimedia filter. This 
filter is manufactured by Bmner Corporation (Model No. ML300). The operating pressures 
for this filter are: 

Influent Pressure: 40-100 psi 
Discharge Pressure: 44 psi 
Maximum Pressure Differential 18 psi 

Backwashing is required when the pressure differential across the multi-media filter exceeds 
18 psi. Pressure in the multi-media filter is monitored with pressure gauges on the inlet and 
outlet. Additionally, a pressure transducer, located at the same position as sampling port SI, 
is connected to the datalogger to track the influent pressure at the multi-media filter. The 
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filter may need to be backwashed prior to reaching the maximum differential to maintain 
flow (see Section 3.4.1: Multi-media Filter). 

2.4 CARBON TANKS 
The effluent from the multi-media filter flows through three granular activated carbon tanks 
in series. The adsorption life span of each carbon tank is dependent on the concentration in 
the influent water. 

There are a total of four carbon tanks. In 2007, four new fiberglass tanks were installed at the 
facility. Each tank has the capacity to hold approximately 1,500 pounds of carbon, but 
generally hold 1,000 pounds of carbon to optimize flow and backwash operations. These 
tanks have an inlet and air vent on the top of the tank and an outlet on the bottom. The tanks 
have a 20-inch bolted cover on the top for access. All tanks have valves at the bottom. 
Process flow through all tanks is downward. The tanks are designed to be backwashed by 
reversing flow. 

The carbon tanks are connected with a system of 2-inch flexible hoses. There are two 
manifolds which to connect the tanks to system influent/effluent and backwash 
influent/effluent flows, as needed. The tanks operate in series by connecting the flexible 
hoses in the appropriate positions. 

2.5 DISCHARGE COLLECTION TANK 
The discharge collection tank is a 3,000-gallon high-density polyethylene (HDPE) tank that 
receives effluent from the carbon tanks. The effluent piping is arranged so that approximately 
1,000 gallons will be retained in the tank at all times to provide some equalization prior to the 
effluent sampling point, and to provide a volume of clean water for back washing the multi
media filter, or the carbon tanks, as necessary. 

2.6 DISCHARGE LINE 
The gravity discharge line exits the building through the treatment room floor slab, and under 
the concrete footing. 

The discharge line is a buried 4-inch PVC SDR35 pipe that mns along the North and West 
sides of the building where it connects to a storm sewer immediately downstream of a catch 
basin on the UniFirst property near Olympia Avenue (see Figure 1-1). 

Clean outs are installed at the bends in the line immediately outside the building and at the 
northwest comer of the building, and are set flush with the existing pavement. The riser is 
accessed through the threaded caps on the top of the clean-outs and is protected with a cast 
iron valve box top section. These clean-outs are provided for cleaning the discharge line if 
needed. It is not anticipated that this will be required very often, if at all. 
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2.7 CONTROL FUNCTIONS 
Automatic monitoring of the treatment system is facilitated using a data logger and various 
sensors and control valves. The data logger, which is the central control unit for the system, 
is a Model CRIO manufactured by Campbell Scientific, Inc., Logan Utah and consists of a 
programmable module which has been programmed to provide sensor measurements, 
timekeeping, communication, data reduction, data storage, and control functions. Control 
functions consist of both routine operational and alarm activated functions as described 
below. These functions are summarized in Table 2-1. An overview of the monitoring and 
control system is given in Appendix B along with a copy of the program instmctions. 

The alarm activated control functions consist of two modes: 1) "crifical alarm" detection, 
which if indicated, drops power to the well pump in UC22 (Pump PI) and results in a system 
shutdown; and 2) "non-critical" alarm detections, which if indicated initiates a telephone call 
to the operator's pager, but does not result in a system shutdown. The CRIO is programmed 
with an alarm detection capability of one-minute resolution. 

The control functions of the data logger are triggered by either measurement data recorded by 
the data logger, or by a switch monitoring system routed through the data logger. Various 
components of the UniFirst treatment system are monitored by connecting the data logger to 
a Model 910 Annunciator (McMaster Carr). The 910 Annunciator contains a central relay 
panel composed of 10 independent switches. Relays and/or contacts from the individual 
alarm modes are connected to the main circuit of the 910 Annunciator. The annunciator is 
used to monitor components considered critical functions. 

The annunciator provides a link between on-site conditions and the data logger. The link is 
provided by a direct wire connection from the data logger control port channels (channels 4 
and 5) and a relay switch from the main circuit board of the annunciator. If an alarm is 
indicated from any of the external relays or contacts connected to the annunciator, the data 
logger will acknowledge, and respond accordingly. Additional details on data collection and 
control and alarm functions are provided in Appendix B. 

2.7.1 Routine Control Functions 

Automatic Valve Operation: The primary routine control function of the data logger consists 
of regulating the treatment system flow to maintain a steady drawdown level in well UC22. 
The flow is regulated by an automatic valve: Model EA20 electric actuator and ball valve 
(auto-control valve) manufactured by George Fischer Signet, Inc., Tustin, Califomia. By 
maintaining a steady drawdown level in the well, a steady zone of capture is maintained. The 
valve is controlled by the CRIO interfaced with a SDM A04 4-channel analog output device 
(SDM A04). The SDM A04 is manufactured by Campbell Scientific, and serves as the power 
input device that controls the range of operation of the valve. 
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Upon initial system start-up and during subsequent start-ups, the auto-control valve (Bl) is 
controlled by input from the flow sensor (Data Industrial Model # 228 B). The flow signal 
monitored by the data logger is proportionalized to output an analog signal to the auto-
control valve. The anticipated range of operation of the auto-control valve is maintained by 
the signal from the flow monitor until the drawdown elevation in UC22 reaches 15 feet 
NGVD, the "trigger" elevation. When the "trigger elevation" is indicated, the auto-control 
valve control becomes controlled by readings from the pressure transducer in UC22. The 
purpose of this altemate control arrangement is to prevent the high water level readings 
during initial drawdown (start-up) from signaling the auto control valve to open fully, 
potentially allowing unacceptably high flow rates through the treatment system. 

The CRIO records the drawdown level in UC22 through a Dmck (model # PDCR 940) 
pressure transducer. An offset has been applied to the Dmck signal, which converts it to an 
actual elevation reading referenced to a benchmark elevation at the top of casing of UC22. 
Once the Dmck signal has been recorded and processed, the CRIO initiates an output signal 
via the SDM A04. It is this output signal that controls the valve. 

The battery whose voltage is being monitored by the data logger is the primary power source 
for the data logger. This battery is continually being re-charged by an AC transformer unless 
there is a power outage at the site in which case, the battery voltage will slowly be depleted. 

Data logger panel temperature is monitored to insure that the data logger manufacturer's 
recommended operational temperature range is not exceeded. 

Daily data summary storage is provided so that average and total readings for each day of 
operation can be retrieved, downloaded and reviewed on a periodic basis. The methods for 
data management are described in detail in Section 3.2. 

2.7.2 Critical Alarm Control Functions 

The procedure that the CRIO implements after detecting a critical alarm is to first drop power 
to Pump PI in UC22, then initiate a telephone call to the system operator's pager, and 
thirdly, record the date, time, and general source of the alarm. The alarms are indicated either 
from sensors wired directly to the data logger, or from a central annunciator panel connected 
to extemal relays from various components of the treatment system. One of the sensors that 
monitors for an alarm condition is the Data Industrial 228-B flow sensor. The flow sensor is 
monitored through a pulse count channel of the CRIO. 

The extemal circuitry (i.e., electrode/relays) is monitored through a control port in the CRIO 
data logger that is wired to the main circuit board of the 910 Annunciator, which allows 
extemal identification of the source of an alarm by an illuminated LED. 
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Low Flow measurement. This alarm is tripped when less than 5 gpm is indicated by the flow 
sensor. There is a one-minute delay prior to shutting off Pump PI to allow verification of the 
no flow condition (i.e., the sensor is re-read). 

High-level backwash tank electrodes. A critical alarm of high water in the backwash tank 
will be indicated by a closure signal from electrodes mounted 10 feet above tank bottom. 
This alarm is very similar to the floor sump alarm, in that normal operation will be indicated 
by an open circuit in the main indicator panel. The CRIO will respond in the same manner 
when this alarm is tripped. 

Pressure relief flow switch and floor sump electrodes. These two alarms are actually critical 
alarms, but since they will operate independently of the data logger, the only way to notify 
the operator of the event and to record when they have been activated is to connect a parallel 
wire from a relay to Control Port in the data logger to monitor if the relay has been tripped 
due to either of these events. The response by the data logger will be the same as if a non-
critical alarm had occurred, i.e., initiation of an alarm telephone call and storing of the date, 
time and general source of the alarm; the only difference is that the system will have been 
shut down already automatically as described below. 

A y4-inch pressure relief valve (100 psi) is located upstream of the auto-control valve. A flow 
switch located in the y4-inch pressure relief discharge pipe will also shut down the well pump 
by direct wiring to the relay that controls Pump PI. 

There are electrodes installed in the floor sump in the treatment room at an elevation 6 inches 
below the finished floor elevation. If a leak occurs that resuhs in the floor sump filling up, 
the electrode contact is closed and the signal will drop power to Pump PI via the control 
relay. 

The relays from the floor sump electrodes and pressure relief flow switch are wired to the 
Control Port that monitors the non-critical alarm modes. Therefore, when these mechanisms 
are tripped, the event will be recorded in the data logger, and notification made in the manner 
described in Section 2.7.3. A review of the system operating parameters from a modem link 
will indicate if the pump was dropped or the alarm was non-critical. The procedure for 
conducting this review is provided in Appendix C. 

2.7.3 Non-Critical Alarm Functions. 

A non-critical alarm is of a magnitude that does not warrant a system shutdown, but requires 
notification of what the condition is and when it has occurred so that when the Operator 
arrives, the condition can be remedied. Detection of non-critical alarms by the data logger 
will be necessary to provide time keeping of when this type of alarm has occurred. The 
response by the data logger to a non-critical alarm is to implement a programmed routine that 
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includes initiation of a telephone call, and the storing of the date, time and general source of 
the alarm. 

Low temperature in treatment room. The CRIO monitors the temperature in the treatment 
room via a temperature probe. If the room temperature should fall below the set point, 
indicating the potential for freezing problems in the treatment room the data logger will 
implement the non-critical alarm response routine. The set point for the low treatment room 
temperature alarm is provided in Table 2-1. 
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Table 2-1 Data Logger Measurement & Control Functions 

Routine Functions 

Function 
Flow control 

Pump control 
Measure carbon tank pressures 

Measure influent pressure at multi
media filter (MMF) 
Measure drawdown in UC22 

Measure system flow 
Measure battery voltage 
Monitor room temperature 
Store select data 

Device 
Auto Control Valve (Bl) 

Pump relay 
Pressure transducers at 
carbon tanks 
Pressure transducer at 
MMF 
Pressure transducer in 
UC22 
Flow Sensor/Monitor 
Data logger 
Temperature sensor 
Data logger 

Normal Operating 
Condition 

Approx 2500mV signal 
from data logger 

7 to 15 psig 

40 to 100 psig 

15 ft NGVD 

40 to 50 gpm 
9.6 to 13.4 volts DC 
50 to 80 °F 

Critical Alarm Functions 
Function 
Low Influent Flow 
High water in Backwash tank 

Device 
Flow sensor/monitor 
Level electrode in tank 

Set Point 
<5gpm 
10 feet above tank bottom 

Response: 
1. Pulse relay to shut down PI 
2. Initiate pager call, send code: 222222 for low flow, 444444 for high backwash tank 
3. Record date, time source of alarm 

Non- Critical Alarm 
Functions 
Function 
Pressure Relief Valve opens' 
High water in floor sump' 

Low treatment room 
temperature 
Water level in UC22 

Device 
Flow switch at PRV 
Level electrode in sump 

Temperature sensor 

Pressure transducer in 
UC22 

Set Point 
>100psig 
6 inches below floor 
elevation 
<35°F 

>25 ft NGVD for >60 mins 

Response: 
1. Initiate pager call, send code 666666 (If water level >25 feet, send 777777) 
2. Record date, time source of alarm 

Pump PI (UC22) already shut down by separate circuit. 
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3 SYSTEM START-UP, OPERATION & TROUBLE SHOOTING 

3.1 START-UP REQUIREMENTS 
The treatment system was designed and constmcted to allow for easy start-ups with minimal 
operator involvement. The initial signal sent to the auto control valve from the data logger 
sets it at 100 % open. Once flow begins, the valve will close to about 50% at 50 gpm. 
Treatment is provided by a series of carbon tanks. The flow from the last carbon tank passes 
through an elevated section of pipe prior to discharging into the discharge tank. This prevents 
any draining or siphoning of the carbon tanks and other equipment during shutdown periods, 
making refilling or venting generally unnecessary. There is no need to close any valves or 
perform any other actions upon shutdown. 

A general start-up procedure is provided below. The procedure is for normal start-ups and 
shutdowns and for restart after a short shutdown. To restart the system after an extended 
shutdown it is recommended that the Operator consult with the Design Engineer. Although 
the procedure is expected to be the same, there may be special conditions resulting from the 
cause of the extended shutdown that may need to be considered. Similarly, if an extended 
shut down is anticipated, the Operator should consult with the Design Engineer, to determine 
what special precautions (if any) should be taken. These actions are likely to be specific to 
the nature and duration of the extended shutdown. 

3.1.1 Start-uo Procedures 

I. Normal Operating Valve Configuration 
1) Using the Initial and Normal Operating Valve Position Schedule located at the 
end of Appendix D, verify that the system's valves are configured for normal 
operations. The data logger has a battery back-up that will provide the signal to set 
the auto control valve 100% open in the absence of electrical power. View the 
indicator on the auto control valve to verify it is 100% open. 

II. Normal Electrical Systems Configuration 
1) All the circuit breakers in Panel PPl must be in the "on" position with the 
exception of breakers #15, 19 [and UV breakers] which are spares and should be kept 
"off." The circuits controlled by the various breakers are noted on the inside of the 
panel door. 

2) The starters for the well pump (PI) must be in the "auto" position. The backwash 
pump (P4) and the reinject pump (P5) must be in the "auto" position to use the hand 
held start switches at the pumps. The pump (PS) circuit must be reset at the starter 
after each automatic shutdown triggered by the low level electrodes in the backwash 
settling tank. 
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III. Initial Filling and Venting 
1) There is no requirement to fill and/or vent treatment system piping and equipment 
during normal start-ups. 

2) Replacement of spent carbon will require draining water from the unit and filling 
it with new carbon. A procedure for carbon tank replacement is provided in Section 
3.6. 

IV. Normal Start-up 
1) Reset the pump starter circuit and energize well pump PI by pressing the start 
button on the pump motor starter (the indicator must be in the "auto" position). Flow 
and pressure within the treatment system will occur almost immediately. A normal 
inlet pressure of 40 to 110 psi should be observed on the inlet pressure gauge. The 
flow monitor should indicate a flow rate between 30 and 50 gpm. 

2) Enable the alarm detection modes of the data logger. 

V. Start-up After Critical Alarm Condition. 

1) Disable the alarm detection modes of the data logger. 

2) Acknowledge and reset the Annunciator noting which indicator light is lit. 

3) Determine and correct the cause of the critical alarm. 

4) Reset the starter control circuit for the well pump (PI) motor by pushing the pump 
control reset button. 

5) Follow the procedures for normal start-up in Part IV above. 

VI. Normal Shutdown Procedures 
1) Prior to initiating a planned shutdown disable the alarm detection modes of the 
data logger. 

2) Shutdown the well pump (PI) by tuming the indicator switch on the motor starter 
to the "off position. 

3.2 OVERALL SYSTEM MONITORING 
Each inspection tour will include checking the system from the pumping well to the 
discharge point for upset conditions, and operational or maintenance requirements. During 
each inspection tour an inspection log will be filled out detailing the field observations 
including any problems that need to be addressed and what actions were taken. A field 
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operation log form is included in Appendix C. Experience has found that the weekly 
inspection tour frequency is adequate. 

In addition to the scheduled facility inspections, the system is monitored from a remote 
location through the data logger on the site, via modem at a remote facility. Data such as 
flow rates, pressures, and drawdown will be reviewed. Following is a summary of the 
information that the data logger will be reading: 

Elapsed day (Julian day) 
Water level elevation in UC22 (datum is a bench-mark in a notch on top of the 1-
inch polyethylene water level monitoring pipe which is 85.525 feet NGVD). 
Volts (Data logger battery pack) which should be greater than 9.6. 
Panel Temperature (acceptable range for the data logger is 13°F to 122°F) 
Carbon pressure at the inlet to the carbon tanks (max design pressure is 12 psi) 
Carbon pressure between the primary and secondary carbon tanks 
Carbon pressure between the secondary and tertiary carbon tanks 
Pressure at the inlet to the multi-media filter 
Flow rate in gpm 
Alarm call: the cumulative number of alarm call-out events to date. 
Annunciator: a reading of 0 indicates that the alarm circuits are all open, a reading 
of 8 or 16 indicates that one of the alarm circuits are closed. 
mV- Output signal: signal to auto control valve. Range is 0 mV (closed) to 5000 
mV (fully open). 
Treatment room temperature 

The data logger has a scan rate of 60 seconds on all parameters. The instantaneous 
readings can be read at the site by calling up the individual parameters via the key 
pad at the data logger, or from a remote computer via a modem and the telephone 
line. 

The 60 second readings are processed at the top of each hour and stored as follows: 

Average water level in UC 22 
Average carbon pressure upstream of Carbon #1 
Average carbon pressure between Carbon #1 and Carbon #2 
Average carbon pressure between Carbon #2 and Carbon #3 
Average multi-media filter influent pressure 
Total gallons 
Instantaneous battery pack volts 
Instantaneous panel temperature 

Every 24 hours (at 12:00 AM) the data is further processed and stored as follows: 

• Year 

UniFirst Wobum O&M Plan 15 



• Calendar day 
• Time of data processing 
• Average water level in UC 22 
• Maximum and minimum water level in UC 22, and associated times. 
• Average carbon pressure upstream of Carbon #1 
• Average carbon pressure between Primary and Secondary Carbon 
• Average carbon pressure between Secondary & Tertiary Carbon 
• Average multi-media filter influent pressure 

Maximum and minimum carbon pressure, and associated times. 
• Total gallons 
• Average Flow Rate in GPM 
• Maximum and minimum flow rates, and associated times. 
• Average battery pack volts 
• Average panel temperature. 

The treatment room temperature is not stored by the data logger. The data logger continually 
monitors the temperature to compare to the low room temperature alarm set point. 

The hourly and daily summary data will be retrieved from the data logger via modem over a 
telephone line. 

The calibration of the system sensors is to be verified on a quarterly basis. The Quarterly 
Sensor Calibration checklist for performing this verification is included in Appendix C. 

3.3 WELLPUMP 
The well pump is designed to operate continuously without maintenance requirements and 
should provide years of unattended operation. The current well pump was installed in July 
2007. New plastic well piping was installed in 2006. Following are potential well pump 
failure scenarios and the appropriate Operator responses. 

Well Pump Failure 
Nature of Failure: Failure or significantly reduced performance of the well pump 
would result in a complete loss of flow and pressure to the treatment system. This 
condition can result from an area power failure, pump motor bum-out, or a shut-down 
signal from one of the critical alarm functions. The flow sensor will read no flow, the 
well pressure transducer will show a rapid recovery in UC22, and the in-line Dmck 
will show a loss of pressure. All of these sensor outputs will cause the data logger to 
intermpt power to the pump and notify the operator of an upset condition. 

Operator Response: The operator should first determine if the failure is a result of an 
area or building power failure or specific to the treatment system. If power failure is 
regional, the operator should contact NStar to report the power outage. If the power 
failure is localized to the building or the treatment system, the operator should contact 
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a licensed electrician to diagnose and correct the problem. Follow-up phone calls 
should also be made to the Design Engineer and/or the Project Coordinator. 

If the failure is the result of the well pump or pump motor failing, the operator should 
contact a licensed well pump installer to pull and replace the pump with an equal unit. 
Follow-up phone calls should also be made to the Design Engineer and/or the Project 
Coordinator. 

3.4 BACKWASH PROCEDURES 
Backwash of the multi-media filter and the activated carbon tanks will be required on a 
periodic basis to remove solids built up that create excessive pressure drop across the filters. 
The decision to backwash a particular filter will be made based on the pressure drop across 
the filter as recorded during the periodic inspections or via remote monitoring. A description 
of the backwash procedures is provided in the following sections. References are made to 
various valves and pumps which are described in the valve and equipment schedule in 
Appendix D. Valve and pump designations indicated in the schedule are shown in their 
actual physical location on the drawings listed in Appendix A, and in their functional 
location on the Process and Control Diagram provided in Appendix A. 

3.4.1 Multi-media Filter 
Backwash of the multi-media filter must be initiated if the pressure differential between the 
influent and discharge lines exceeds 18 psi. The filter may need to be backwashed before the 
maximum allowable pressure drop is achieved to maintain the desired draw-down level in the 
extraction well. During backwash the filter is taken off-line with the flow being bypassed or 
altematively the extraction and treatment system is shut down for the duration of the 
backwash (approximately 10-20 minutes). The water used for the backwash feed comes from 
the system discharge tank. This water has been treated through the system and is stored in the 
tank prior to discharge. An adequate volume of water must be accumulated in the discharge 
tank for the backwash by closing valve B16 for a period before shutting down the system. 
The multi-media filter automatically restricts backwash flow to approximately 75 gpm, 
therefore approximately 1,500 gallons; or, at a 330 gallons per foot of water depth, 4.5 feet of 
water depth is required for a 20 minute backwash. The depth of water in the discharge tank 
should not be less than 1 foot at any time during backwashing events to prevent damage to 
the backwash pump (P4). The backwash discharge water flows to the backwash tank where 
suspended solids are allowed to settle out prior to reinjection of the supematant. 

Instmctions for loading and unloading the filter can be found in the manufacturer's literature 
in Appendix E. 

The following procedure should be followed when backwashing the multi-media filter. 

I. Bypass the multi media filter 
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1) Observe and record current flow rate from flow monitor. 
2) Open bypass valve number G2. 
3) Close influent valve number B2. 
4) Close effluent valve number B4. 
5) Adjust valve number G2 to maintain the initial flow rate observed. 

II. Set valves at multi media filter for backwash 
1) Close influent valve number Fl. 
2) Open backwash discharge valve number F3. 

III. Set valves at pump P4 for backwash 
1) Open valve number B20 on pump discharge. 
2) Close system discharge valve number B16. 
3) Open suction valves numbers B15 and B17. 
4) Check that valve number G3 is closed. 

IV. Backwash the multi media filter 
1) Record initial water level in backwash settiing tank via the tank site tube. 
2) Start pump P4 and record discharge pressure (normal discharge pressure should 
be approximately 40 psig). 
3) Run pump P4 for 15 to 20 minutes or until backwash effluent is clear. 
4) Stop pump P4 and record final level in backwash settiing tank. 

V. Reset valves at pump P4 
1) Close valve number B20 on pump discharge. 
2) Open system discharge valves number B16. 
3) Close suction valves number B15 and B17. 

VI. Set multi media filter valves for operation 
1) Close backwash discharge valves number F3. 
2) Open influent valve number Fl. 

VII. Direct flow through multi media filter 
1) Open effluent valve number B4. 
2) Open influent valve number B2. 
3) Close bypass valve G2. 
4) Record pressure differential. 

3.4.2 Carbon Tanks 
Each of the four carbon tanks may be operated and/or backwashed independently. The tanks 
are to be operated in a series of three. When operated in series, the flow is redirected to the 
next tank via a flexible hose. 
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Backwash of each carbon tank should be initiated if the influent pressure line exceeds 12 psi. 
When a new tank is initially placed on line, the carbon manufacturer recommends initial 
backwashing to remove fines and properly prepare the carbon bed for use. 

A newly-filled tank can be backwashed while the System is operating. The water used for the 
backwash feed comes from the system discharge tank. This water has been treated through 
the system and is stored in the tank prior to discharge. An adequate volume of water must be 
accumulated in the discharge tank for the backwash by closing valve B16 for a period prior 
to shutting down the system. At a carbon backwash flow rate of approximately 50 gpm, the 
required volume of water is approximately 1,000 gallons per carbon tank; or, at a 330 gallons 
per foot of water depth, 3.5 feet of minimum water depth is required for a 20 minute 
backwash. The depth of water in the discharge tank should not be less than 1 foot at any time 
during backwashing events to prevent damage to the backwash pump. The backwash 
discharge water is retumed to the backwash settling tank where suspended solids are allowed 
to settle out prior to reinjection of the supematant back into the treatment system. Each 
backwash event should be recorded on the Treatment System Operation Log (Appendix C). 

A detailed description of carbon tank backwash procedures is provided below. These 
procedures assume that a given carbon tank is being backwashed while flow to the other 
three tanks is maintained. In the example, the valve settings for backwash of any carbon tank 
are described. 

I. Configure the tank 
1) Close influent valve leading to the top of the tank. 
2) Close effluent valve leading from the bottom of the tank. 
3) Install a flexible hose from the backwash influent to the bottom of the tank. 
4) Install a flexible hose from the backwash effluent to the top of the tank. 
5) Open influent valve leading to the top of the tank. 
6) Open effluent valve leading from the bottom of the tank. 

II. Set valves for backwash 
1) Open valve number B25 on backwash pump (P4) discharge. 
2) Open valve number G3 a half of a tum. 
3) Close system discharge valve number B16. 
4) Open suction valves numbers B15 and B17. 
5) Check that valve number B20 is closed. 
6) Open backwash influent and effluent valves B23 and B24 

III Backwash the carbon tank 
1) Record initial level in backwash settling tank via the adjacent sight tube. 
2) Start Pump P4 and observe flow rate and record initial time. 
3) Adjust valve number G3 for a backwash flow rate of approximately 40 gpm. 

Under no circumstances should the backwash flow rate exceed 50 gpm. 
4) Run pump P4 for 10 to 15 minutes or until backwash effluent is clear. Some 
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carbon fines may be present in the effluent at the end of the backwash cycle. 
5) Stop pump P4 and record final level in backwash settling tank and the time. 

IV. Reset valves at pump P4 
1) Close valves number B25 and G3 on pump P4 discharge. 
2) Open system discharge valve number B16. 
3) Close suction valves number B15 and B17. 

V. Redirect flow through carbon tanks. 
1) Close backwash influent and effluent valves B23 and B24. 
2) Close influent valve leading to the top of the tank. 
3) Close effluent valve leading from the bottom of the tank. 
4) If the tank was in the process flow, reconfigure flexible hoses for process order. 
5) If the tank was in the process flow, record inlet pressure. 
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3.5 REINJECTION PROCEDURES 
The backwash tank accumulates water from backwash of the multi-media filter and the 
carbon tanks, water from the sump pump and from purge water transfer. Reinjection of the 
backwash water should be initiated only after adequate time has passed for all of the 
suspended solids to settle to the bottom of the tank. A sample of the water should be 
collected from the port on the reinjection pump (P5) suction line in a clear glass container 
and viewed for clarity to assure adequate settlement has occurred. Reinjection should be 
accomplished after every carbon and filter backwash and before the next backwash event to 
not re-suspend the previously settled solids, and to maintain available volume in the tank for 
future requirements. The supematant is drawn from the backwash settling tank through a 
strainer, pumped through a cartridge filter and reinjected into the front-end of the treatment 
system upstream of the multi media filter. The backwash water is reinjected at approximately 
3-5 gallons per minute using Pump P5. The pump is controlled by a pair of low level 
electrodes that automatically tum the reinjection pump off once the backwash settling tank 
water elevation is lowered to a pre-set low level. The pump is also controlled by a differential 
pressure switch that monitors the pressure drop across the cartridge filter. The pump will be 
automatically shutdown when the differential pressure across the cartridge filter exceeds 15 
psi. The filter element should then be cleaned by rinsing, collecting rinsate in a dmm 
designated for this purpose. High-level electrodes in the backwash tank will shut the entire 
system down and notify the operator of high water level in the backwash tank. (See 
Appendix A - Process and Control Diagram) 

The following procedure should be followed to reinject settled backwash water. 

I. Check clarity of water, clean suction strainer and set valves at reinjection pump P5. 
1) Close suction valve B19 to isolate the strainer. Remove and clean the sediment 
strainer on the Pump P5 suction pipe as necessary. 
2) Replace sediment strainer and open suction valve B19. 
3) Collect a sample in a glass container from the port on the pump suction line. The 
sample should be free of solids that will settle. 
4) Check that Pump P5 discharge valves B22, B27 and B27A are open. 

NEVER REINJECT IF MULTI-MEDIA FILTER IS BEING BYPASSED. 

II. Reinject the settled backwash water 
1) Reset the pump P5 circuit by pressing the reset button on the pump starter located 
next the electric panel PPl. 
2) Start pump P5 and record the time, the pressure on either side of the filter and 
injection pressure on the operation log. 

Pump P5 will automatically stop when the water level in the backwash tank is 
approximately 2 feet from the bottom. During the next site visit after completion of the 
reinjection, close all valves at the cartridge filter (B19, B22, B27 and B27A). Pump P5 will 
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also stop automatically if the differential pressure across the filter exceeds 15 psi. This 
indicates the filter cartridge needs to be cleaned or replaced. (Refer to the manufacturer's 
installation and operation manual in Volume I of Appendix E.) 

3.6 CARBON MEDIA REPLACEMENT 
On a periodic basis, the carbon in the primary tank will be exhausted and the media will need 
to be replaced. The replacement frequency is directly dependent on flow rate and influent 
concentrations. The series operation of the carbon tanks will theoretically allow the carbon in 
the first tank to approach saturation without jeopardizing the final effluent discharge limits. 
The decision to replace the primary tank media will be based on the chemical analyses of 
water samples taken before and after the primary carbon tank (S5C1 and S5C2, respectively). 
The decision to change the media in the primary carbon tank will be made by the System 
Operator. The decision may be reviewed by the Design Engineer or the Project Coordinator. 
The process will generally involve changing hose connection positions so that the secondary 
tank becomes the primary tank and the tertiary tank becomes the secondary tank. The new 
tertiary tank will be the most-recentiy serviced carbon tank. The new carbon media will be 
installed in place of the spent media and the tank will become the off-line spare tank ready to 
be brought on line when the primary tank is exhausted. The spent carbon will be managed as 
hazardous waste in accordance with the requirements for a Small Quantity Generator. 

In anticipation of changing out the carbon media, the Operator will order and coordinate 
replacement of the carbon media. Approximately 24 hours or more in advance of the carbon 
replacement date the Operator will need to reconfigure the tanks directing all flow to the new 
tank order. The spent carbon tank must then be drained to the floor sump. The sump pump 
then pumps the water into the backwash settiing tank for fiiture reinjection into the treatment 
system. The spent carbon can then be removed using a vacuum system and packaged for 
shipping to an appropriate facility. The fresh carbon will then be loaded into the empty tank, 
saturated and backwashed to prepare it for use. The actual removal and replacement of the 
carbon media will be performed by the system operator or a contractor specifically engaged 
to perform those activities. 

The following describes the general process for changing flow through the system and 
preparing a spent carbon tank for servicing. Refer to Table 3-1 for the valve settings for the 
current process flow and to isolate the offline tank. 

I. Shut down the System. 
II. Reconfigure the flexible hoses for flow through the tanks in the new process order. 

Install sample ports S5C1 and S5C2 in the appropriate lines. S5C1 should be installed 
in the discharge from the primary tank and S5C2 in the discharge from the secondary 
tank. 

III. Restart the System. 
VI. Service the spent carbon 

1) Drain spent carbon tank to floor sump. 
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2) Once the spent tank has drained, coordinate with the contractor to remove the 
spent carbon and replace it with fresh media. 

3) See the equipment manufacturer's specifications in Appendix E for correct 
procedures for tightening the flange cover. 

VII. Bring carbon tank with fresh media "on-line" 
1) Slowly fill (approximately 5 gpm) the unit with municipal water through the 

manway. Wait at least 24 hours for the carbon to wet and air to be vented. 
2) Follow carbon backwash procedures to perform an initial backwash of the tank 

with the fresh media. 

4 CONTINGENCY PLAN 
Generally, the required contingencies can be broken down into two major categories: 
mechanical and remediation type contingencies. Mechanical includes equipment 
malfunctions or failures, pipe breaks, control malfunctions, etc. Remediation type 
contingencies include events such as the need to change the design flow rate, increasing 
contaminant concentrations, and the presence of additional contaminants. 

4.1 MECHANICAL CONTINGENCIES 
Well Pump. If the well pump fails or its performance is decreased significantly, this 
condition will be known immediately. Firstly, flow rates will be monitored continuously and 
the data retrieved on a regular basis through a modem, so a decrease or elimination of flow 
due to pump failure will be easily recognizable by reviewing the data. Data review will occur 
daily for the first two weeks of operation, and weekly after that. Additionally, when the flow 
rate drops below a preset value (initially set at 5 gpm), the data logger will indicate the alarm 
control mode that will initiate a telephone call to inform personnel of the low flow. 

Multi-Media Filter. The only condition that could arise with the filter that would create 
problems with the treatment system is if an unexpected quantity of suspended solids were 
present in the influent, and the pressure loss across the filter became excessive. The initial 
impact of this condition would be the overall decrease in flow rate from the well pump and 
an increase in-line pressure ahead of the multi-media filter. As with well pump failure, 
decreased flow would be recognizable when reviewing the flow data retrieved through the 
modem. If the pressure drop continued to increase dramatically, ultimately the pressure relief 
valve would open and the flow switch would initiate the alarm mode. If flow were reduced 
below the low flow set point, the well pump would be shut down via the critical alarm mode. 

Granular Activated Carbon. The only mode of failure for the carbon tanks is break-through 
or over-pressure. Although expected to be very infrequent, break-through of contaminants is 
an expected occurrence. The carbon will remove all of the VOCs in the influent. VOC 
monitoring will provide the information needed to identify break-through. This monitoring is 
described in Section 7.0. Breakthrough from the carbon is not a compliance issue, but rather 
an operational issue that notifies the operator that the carbon needs to be changed so that 
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adequate adsorption capacity is available. Once breakthrough is observed, replacement 
carbon will be immediately ordered and the carbon media in the primary tank replaced as 
soon as possible. 

The other potential mode of failure for the carbon tanks is another operational feature: 
excessive backpressure up-stream of the carbon tanks. Pressure transducers are located on 
the influent to each of the operating carbon tanks and wired to the datalogger for monitoring. 
On-going pressure readings should be reviewed regularly off-site through the modem. In this 
way, backwash requirements can be anticipated by observing the increasing pressure. 

Pipe Rupture/Fitting Leaks. If this event occurs, the leaking water will be collected in the 
trench drains in the treatment room, where it will flow to the collection sump, and be pumped 
into the backwash settling tank. If the leak rate exceeds the capacity of the sump pump, high 
level electrodes in the sump will send a signal to the data logger which will initiate the 
critical alarm function. Similarly, if the water level in the backwash tank reaches high level 
probes in the tank, the same alarm function will be initiated. 

4.2 REMEDIATION TYPE CONTINGENCIES 
Hvdraulic Modifications. There is the possibility that after pumping for a period of time and 
monitoring water level elevations in areal wells, it is determined that the pumping flow rate 
must be adjusted. The flow rate can be decreased without affecting the treatment system. If 
the flow rate needs to be increased this is possible with the well pump currently installed. 
The throttling valve (B3) can be adjusted to reduce the pressure on the pump, which will 
allow it to pump up to about 50 gpm. All of the pipes, tanks, and pieces of equipment can 
hydraulically handle flows higher than 50 gpm, if needed. The carbon tanks each have a 
hydraulic capacity of 50 gpm. 

Increased VOC Concentrations. Influent concentrations have been declining since the system 
began operation; however, if increased concentrations are found, the carbon can easily be 
changed more frequently. 

Additional Volatile Organic Compounds. Volatile organic data from areal well samples 
collected during the pilot treatability test did not indicate the presence of any additional 
compounds that were not detected in the pumped ground water from UC22. Should 
additional compounds that are not removed by carbon be detected, an evaluation of the 
removal system could be undertaken. 

4.3 CRITERIA FOR TRIGGERING CORRECTIVE ACTION 

4.3.1 Treatment 
The corrective action for the detection of any VOC at concentrations exceeding the discharge 
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limits in the final discharge after the carbon tanks will be the immediate initiation of change-
out of the carbon. 

4.3.2 Extraction 
The extent of the zone of capture effected by pumping UC22 has demonstrated sustained 
capture of the UniFirst and Grace source areas. The zone of capture for UC22 may be 
reduced pending the result of work such as the Combined Effects report, which is required by 
the Decree. 

In the event of a failure of the well pump to maintain the required flowrate, or a complete 
failure, the corrective action will be to immediately purchase a replacement pump and have it 
installed. 

5 SYSTEM MAINTENANCE 

5.1 WEEKLY INSPECTIONS 
The treatment system will be inspected on a weekly basis. Any failures, faults or unusual 
observations will be investigated fully. Any equipment that is found to be faulty, out of 
adjustment, or in disrepair will be repaired or serviced. Manufacturer's information for the 
major pieces of equipment is provided in Appendix E. In general, very little on-going 
maintenance is required for the pieces of equipment utilized in this treatment system. Some 
recommendations for periodic inspection of the system are presented below. 

A. Well Head and Influent Line 
Inspect the well head for evidence of tampering or damage to the well head cap. 

B. Data Logger 
Check the data logger for evidence of tampering, short circuits, or possible 
exposure to excessive moisture. 

C. Carbon Tanks 
Check the carbon tanks for leakage, damage or corrosion at the influent, discharge, 
and drain connections. Inspect the flexible hoses for leakage and damage. 

D. Backwash and Reinjection Pumps 
Inspect each pump for worn parts, bum marks, excessive heat and general pump 
performance. Electrical connections should be checked for damage or evidence of 
short circuits. 

E. Hazardous Waste Storage Area 
Inspect the condition of the dmms of spent carbon, the labels and the general 
condition of the waste storage area. Record the findings on the log sheet. 
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5.2 ANNUAL SYSTEM INSPECTION 
The system operator will perform and document annual inspection tasks. The documentation 
will consist of completing an annual inspection checklist. The checklist is included in 
Appendix C. The annual system inspection will generally include the following activities; 

o Visual inspection of the wellhead at UC22 
o Visual inspection and replacement, as needed, of the desiccant in the pressure 

transducer junction box at the wellhead at UC22 
o Visual inspection of the influent and discharge pipe corridors 
o Opening and inspecting the two "at-grade" cleanouts on the discharge pipe 
o Visual inspection of conditions at the outfall to the Aberjona 
o Visual inspection and exercising of all valves in the treatment system 
o Visual inspection of treatment system piping and fittings 
o Testing of the emergency eyewash and shower and exercising valves on the 

municipal water piping of the treatment area 
o Visually inspect all the treatment system equipment and valve identification 

tags and replace as needed. Spare tags and nylon ties are available at the site, 
o Visually inspect all tankage, which includes the multi-media filter, the carbon 

tanks, the backwash settling tank and discharge tank. 
o Test the sump pump operation and inspect pump, float and power leads. Clean 

suction screen on the bottom of the pump. 
o Backwash of multi-media filter if not previously performed during the year. 
o Inspect and test the pressure relief valve and flow switch 
o Inspect and test the high level electrodes in the floor sump and backwash 

settling tank 
o Inspect the floor water seal and containment curbs in the treatment room 
o Inventory emergency response equipment and arrange for replacements as 

needed 
o Inventory spare parts for system components and arrange for replacements as 

needed 
o Replacement of the desiccant within the data logger enclosure 
o Inspect the cartridge filter and clean the filter element, if necessary. 

The results of the inspection (the checklist) and any recommendations resulting from 
observations during the inspection activities will be submitted to the Design Engineer for 
review and inclusion in the annual report. The inspection is to be performed during 
September of each year. 

5.3 CONSUMABLE AND SPARE PARTS 

5.3.1 Consumable Parts 
There are very few moving parts to the System. The majority of the hardware incorporated 
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into the system is likely to perform for the projected duration of the remedial action. 

5.3.2 Spare Parts 

Following is a list of spare parts stored at the treatment plant site. This list should be 
reviewed annually and the parts inventoried. Any parts used should be replaced as soon as 
possible. 

Tags and nylon ties 
1 2" PVC tme-union ball valve 

Replacement parts are also available on site for the backwash (P4) and the reinject (P5) 
pumps. These pumps operate on a very infrequent basis and part wear is anticipated to be 
minor. Refer to the manufacturer's literature in Appendix E for parts list and cut away views 
of the pumps. These pumps and their parts are distributed by Blake Equipment Company 
(800-287-0865). Following is a list of the repair parts available at the site for these pumps. 

Backwash Pump (P4) bv "Burks Pumps" 3 hp - 208 volt.3Y. Model 330GA6-r/2 
Part I.D. # in Manufacturer's 

Description Part# cut away view 
Shaft seal 9917 15 
0-ring gasket 22006 12 
Shaft sleeve 22063 16 
Slinger washer 9918 3 
0-ring gasket 22080 9 
0-ring gasket 22083 11 

Reinjection Pump (P5) bv "Burks Pumps" 1/3 hp - 208 volt. lY. Model 34CS6M 
Part I.D. # in Manufacturer's 

Description Part # cut away view 
Impeller SA-9788-6 23 
Raceway 9789-6 22 
0-ring gasket 9791 13 

6 SITE SECURITY PLAN 

The site security procedures outlined in this plan are designed to prevent the unknowing 
entry, and minimize the possibility of unauthorized entry of persons onto this site during 
active remediation. The site security procedures outiined herein will also provide insurance 
that unknowning or unauthorized persons do not come in physical contact with wastes, 
stmctures, or equipment that have the potential to cause injury or adverse health effects. 

UniFirst Wobum O&M Plan 27 



Authorized activities at the site include operation and maintenance of the pumping and 
treatment equipment and sampling of the water being treated. 

6.1 SITE DESCRIPTION 
The existing facility at this site is a large warehouse-type stmcture with the majority of space 
being utilized as rentable self-storage units. The facility is manned by personnel of the self-
storage company from the hours of 8:00 AM to 5:00 PM. The site is encircled by a security 
fence. The southern property line is Olympia Avenue, and westem property line is the top of 
a retaining wall that is approximately two feet high on the southem end and six feet high on 
the northem end. The security fence is installed on top of this retaining wall. The northern 
property line is the right-of-way for Interstate 95/Route 128. The remainder of the property 
adjoins private residences. 

6.2 SITE CONTROLS AND SIGNAGE 
Access to the property is controlled by the existence of the security fence that surrounds the 
facility and a locking gate. During nomial business hours, access to the property is controlled 
by the personnel of the self-storage facility. 

The treatment system is located to afford minimal exposure to the general public. Since the 
entire system is located inside the existing building, the only evidence of activity on-site is 
the existing well head. All influent and effluent plumbing associated with the treatment 
system is underground. 

The treatment room is secured and isolated by locking doors. Only authorized personnel have 
keys to obtain access to the site and the treatment room. At each entrance to the treatment 
room a permanent sign has been affixed with the following legend: Danger - Unauthorized 
Personnel Keep Out". This sign is legible from a distance of at least 25 feet. 

7 LONG-TERM SAMPLING, ANALYSIS AND REPORTING 

7.1 REMEDIATION GOALS 
The remediation goals for the UniFirst site are essentially defined in the EPA Administrative 
Order as the remedial objectives. These objectives are: 

1) Prevent further migration of contaminated ground water from the source areas to 
the central area 

2) Restore the ground water in the vicinity of the source areas to cleanup levels 
3) Prevent public contact with contaminated ground water above the cleanup levels 
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The clean-up levels referenced in 2) and 3) above are further defined in the Record of 
Decision and are summarized below: 

chloroform 100 j^g/L 
1,1-Dichloroethane 5 \ig/L 
1,2-Dichloroethane 5 )̂ g/L 
1,1 -Dichloroethene 7 |ig/L 
Tetrachloroethene 5 )ag/L 
Trichloroethene 5 [ig/L 
Vinyl chloride 2 ̂ xg/L 
trans-1,2-Dichloroethene 70 î g/L 
1,1,1 -Trichloroethane 200 |Lig/L 

7.2 DISCHARGE LIMITS 
The discharge limits for the treated water being discharged from this system have been 
established as follows: 

Monthly Average 
Tetrachloroethene 
Trichloroethene 
Carbon Tetrachloride 
1,1 Dichloroethene 
1,2 Dichloroethene 
Benzene 
Lead 

(ue/L) 
5 
5 
5 
7 

70 
5 

10.2 mg/L* 

* Based on a hardness of 105 mg/L CaCOs in the Aberjona River. Maximum discharge limit for 
lead is 87 ng/L at any point in time (also based on 105 mg/L of CaCOj). 

7.3 SAMPLING AND ANALYSIS 

7.3.1 Treatment Plant 
The frequency of sample collection and parameters to be analyzed for monitoring treatment 
system operation and compliance with discharge limits is summarized in Table 7-1. The 
location of the sampling points is shown on Figure 1-2. All samples will be collected, 
labeled, stored, shipped and analyzed in accordance with the procedures outline in the 
Quality Assurance/Quality Control Plan for this treatment plant. If discharge sample results 
indicate violations of any of the discharge limits, a repeat sample for the problem analyte will 
be initiated. If there is still a violation, the problem must be resolved within 48 hours or the 
plant must be shut down, and the problem identified and resolved. Upon problem resolution, 
and/or plant start-up, another sample must be taken immediately. 
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Table 7-1 Treatment Plant Sampling Frequency 

Sample Location 
Influent (SI) 
Between 1'' and 2"" Carbon (S5C1) 
Between 2""* and 3'" Carbon (S5C2) 
Discharge (S6) 

Analyte/Method 
VOC/8260 
VOC/8260 
VOC/8260 
VOC/524.2 
Lead/200.7 
Full TCL/TAL List 

Frequency 
Bi-Monthly 
Monthly 
Monthly 
Monthly' 
Monthly 
Annually (May) 

Following is a written description of the sampling and analysis requirements for the 
individual sample locations. 

Discharge 
Samples of the discharge from the treatment system will be taken from the sample tap 
labeled S6 located on the discharge line from the final discharge tank. The discharge will be 
sampled on a monthly basis (depending upon the data) and analyzed for volatile organic 
compounds via EPA Method 524.2 and lead via EPA Method 200.7. In addition, the full 
TCL/TAL analyte list will be analyzed for on an annual basis. 

Influent 
The system influent samples will be taken from the sample tap labeled S1 located 
immediately downstream of the influent flow sensor and immediately upstream of the Multi-
Media filter. 

The sampling and analysis for volatile organic compounds will be done using EPA Method 
8260. 

Between Carbon Tanks 
When the order of the carbon tanks is changed, the sampling ports will be labeled according 
to their position in the treatment train. 

Samples from between the carbon units (S5C1 and S5C2) will be collected at least monthly, 
but may be more frequent if the carbon usage rate indicates that a carbon tank will last less 
than 6 weeks. 

Except if discharge sample results indicate violations of any of the discharge limits, a repeat sample will 
be collected. If there is still a violation, the problem must be resolved within 48 hours, or the plant will be shut 
down, and the problem identified and resolved. Upon problem resolution, another sample must be taken 
immediately. 
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Treatment Plant Solids 
Collected (i.e., dmmmed) treatment plant solids will be sampled when approximately 100 
kilograms of solids has accumulated. Samples will be collected using a stainless steel trowel 
or other proven inert sample collection material and containerized in accordance with the 
Quality Assurance/Quality Control Plan. 

The solids will be analyzed for VOCs using EPA Method 8240 and for TAL metals. If these 
totals exceed the total criteria for a TCLP extract, a TCLP test will be conducted, the waste 
characterized, and disposed of in accordance with RCRA land disposal restrictions. Specific 
references to analytical methods and quality control and sampling criteria are described in the 
Quality Assurance/Quality Control Plan. 

7.3.2 Ground Water 
The long-term ground water monitoring plan for the Northeast Quadrant of the Wells G & H 
Site consists of ground water level monitoring, and ground water sampling and analysis for 
the volatile organic compounds identified in the ROD. The monitoring plan includes those 
wells considered necessary to monitor the ground water capture area for well UC22; to 
evaluate the efficiency of the extraction and treatment system; and to determine compliance 
with the clean-up criteria specified in the ROD. The Grace wells to be included in this 
monitoring plan are discussed in the Grace sampling and analysis plan. 

Water Level Monitoring 
Ground-water-level monitoring will be conducted annually. This monitoring will be 
conducted on the monitoring wells listed below, which are considered sufficient to confirm 
the capture zone area for well UC22 in the unconsolidated deposits, shallow bedrock and 
deep bedrock. The following list of well locations includes all the monitoring wells in the 
nested location unless otherwise specified: 

Monitoring Wells in the Water Level Monitoring Network 
DPIS 
DPID 
DP2S 
DP2M 
DP2D 
DP3 
DP36 

DP37S 
DP37D 
K42S 
K42M 
K42D 
GOIS 

S65M 
S65DR 
S66D 
S67S 
S67M 
S67D 
S69D 
S70S 
S70M 
S70D 
S71S 
S71D 
S81S 

UC9-2 
UC9-4 
UC9-6 
UCIOS 
UCIOM 
UCIOD 
UClO-1 
UClO-2 
UClO-3 
UClO-4 
UClO-5 
UClO-6 
UCll-2 

UC22* 
UC23-1 
UC23-2 
UC23-3 
UC23-4 
UC23-5 
UC24S 
UC24D 
UC25 

UC26S 
UC26D 
UC29S 
UC29D 
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GOID 
GOIDB 

lUSl 
IUS2A 
IUS2B 
IUS2C 
IUS3A 
IUS3B 
IUS3C 

S7R 
S63S 
S63D 
S64S 
S64M 
S64D 
S65S 

S81M 
S81D 
S82 

S97S 
S97M 
S97D 
UC4 
UC5 

UC6S 
UC6 

UC7A-1 
UC7A-2 
UC7A-3 
UC7A-4 
UC7A-5 

UC8 

UCll-6 
UC12-1 
UC12-2 
UC12-3 
UC12-4 
UC12-5 
UC12-6 
UC15S 
UC15D 
UC16 
UC17 
UC18 

UC19S 
UC19D 
UC19 
UC20 

UC30 
UC31S 
UC31M 
UC31D 
UGl-1 
UGl-2 
UGl-3 
UGl-4 
UGl-5 
UGl-6 
UGl-7 
UC32 
UC33 
UC34 
UC35 
UC36 

Permanently installed data loggers and pressure transducers are installed in monitoring wells 
UC22, UC6 and UC6S. 

Ground Water Sampling 
In 1996, EPA approved annual sampling for volatile organic compounds from the following 
wells: 

Monitoring Wells Sampled for VOC 
GOIDB 

S70D 
S71S 
S71D 
S81S 
S81M 
S81D 
UGl-4 

VC6 
UC6S 
UC7-1 
UC7-2 
UC7-3 
UC7-4 
UC7-5 
UClO-1 

UClO-2 
UClO-3 
UClO-4 
UClO-5 
UClO-6 
UCIOS 
UCIOM 
UCIOD 
UCll-2 

Ground water is also being monitored bi-monthly at UC22 by way of the treatment system 
influent samples described in Section 7.3.1. 

7.4 REPORTING 
Operational reports will be made to the EPA on a monthly basis (within 10 days of the end of 
each month), and annual summary reports made within 45 days of the end of each 
operational year. Operational reports include a summary of operational activities, a summary 
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of analytical data, a graph of the flow, carbon pressure and water level data, field 
measurements, and a discussion of unusual operational events, adjustments, health and safety 
measurements and/or observations, and recommendations for continuing operations. 

The annual reports contain summaries of all operational and analytical data, discussions of 
conformance to discharge limits and recommendations for future operational requirements, 
predictions of carbon use requirements, review of the areal well sampling results, and a 
discussion regarding comparison of the measured ground water quality versus the clean-up 
goals as presented in the Record of Decision. In addition, the annual report will include a 
summary of contaminant mass removed, carbon usage rates, an interpretation of the trends in 
contaminant concentrations and distributions and recommendations for modifications to the 
system if necessary. Contaminant concentrations from the individual wells will be presented 
numerically on the water level contour maps. 

7.5 QUALITY ASSURANCE 
Quality Assurance is addressed in the Quality Assurance/Quality Control (QA/QC) Plan that 
is provided as a separate document. The QA/QC Plan addresses sampling and handling 
methodology, analytical procedures, data reduction, validation, reporting, and equipment 
calibration. 
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Appendix A 

Design Drawings 
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Appendix B 

Data Logger Control Code 



;(CRIO} 
*Table 1 Program 

01: 60 .0000 Execution Interval 
(seconds) 

Z=F (P30) 
0 F 
0 Exponent of 10 
29 Z Loc [ 

2: Do (P86) 
1: 18 Set Flag 8 High 

3: Set Port(s) (P20) 
1: 6698 C8..C5 = 
1 sec/Isec/nc/input 
2: 8999 C4..C1 = input/nc/nc/nc 

Full Bridge (P6) 
1: 1 
2: 23 

Range 
3: 4 
4: 3 

3 
2500 
2 
23.155 

Reps 
25 mV 60 Hz Rejection 

DIFF Channel 
Excite all reps w/Exchan 

mV Excitation 
Loc [ ] 
Mult 

S54 Offset 

5: Z=X (P31) 
1:2 X Loc [ ] 
2:7 Z Loc [ ] 

6: Z=X (P31) 
1:2 X Loc [ ] 
2: 31 Z Loc [ ] 

7: Z=X+Y (P33) 
1: 31 X Loc [ ] 
2: 32 Y Loc [ ] 
3: 32 Z Loc [ ] 

8: Full Bridge (P6) 
1: 1 Reps 
2: 23 25 mV 60 Hz Rejection 

DIFF Channel 
2 Excite all reps w/Exchan 

2500 mV Excitation 
5 Loc [ ] 
5.0469 Mult 
.022 Offset 

Range 
3: 2 

Volt (Diff) (P2) 
1 Reps 

2 
Ra 
3 
4 
5 
6 

10 
1 
2 

Rai 
3 
4 
5 
6 

11 
1 
2 

: 25 
ige 
: 1 
: 51 
: .6 
: 0 

: Volt 
: 1 
: 25 
ige 
3 
52 
.6 
0 

Volt 
1 
25 

Range 
3 
4 
5 
6 

12 
1 
2 
3 

5 
53 
2 
0 

2500 mV 60 Hz Rejection 

DIFF Channel 
Loc [ ] 
Mult 
Offset 

(Diff) (P2) 
Reps 
2500 mV 60 Hz Rejection 

DIFF Channel 
Loc [ ] 
Mult 
Offset 

(Diff) (P2) 
Reps 
2500 mV 60 Hz Rejection 

DIFF Channel 
Loc [ ] 
Mult 
Offset 

Pulse (P3) 
1 
1 
2 

Counts 
4 
5 
6 

13 
1 
2 
3 

14 
1 
2 

15 
1 

16 
1 
2 
3 

1 
4 
5 
6 

12 
.1051 
0 

Reps 
Pulse Input Channel 
Switch Closure, All 

Loc [ ] 
Mult 
Offset 

Z=X*F (P37) 
12 
1 
13 

Z=X 
13 
8 

Batt 
3 

Temp 
1 
11 
1 

4 
1.8 
32 

X Loc [ ] 
F 
Z Loc [ ] 

(P31) 
X Loc [ ] 
Z Loc [ ] 

Voltage (PlO) 
Loc [ ] 

(107) (Pll) 
Reps 
SE Channel 
Excite all reps w/Exchan 

Loc [ ] 
Mult 
Offset 

17: Do (P86) 
1: 10 Set Output Flag High 



Set Active Storage Area (P80) 
2 Final Storage Area 2 
511 Array ID 

19: Real Time (P77) 
1: 1120 (Same as 1220) Y,D,Hr/Mn 

20 
1 
2 

21 
1 
2 

22 
1 
2 

23 
1 
2 

24 
1 
2 

25 
1 
2 

26 
1 
2 

27: 
1: 

28: 
1: 

int 
2: 

abc 
3: 

29: 
1: 

30: 
1: 

31: 
1: 
2: 

32: 

: Sample 
: 2 
: 2 

Sample 
1 
5 

Sample 
1 
13 

Sample 
1 
50 

Sample 
1 
51 

Sample 
1 
52 

Sample 
1 
53 

Do (P86 
1 

If time 
0 

o a 
60 

ve) 
10 

(P70) 
Reps 
Loc [ 

(P70) 
Reps 
Loc [ 

(P70) 
Reps 
Loc [ 

(P70) 
Reps 
Loc [ 

(P70) 
Reps 
Loc [ 

(P70) 
Reps 
Loc [ 

(P70) 
Reps 
Loc [ 

) 
Call Subroutine 1 

is (P92) 
Minutes 

Interval 

Set Outp 

Real Time (P77) 
1120 

Resolut 
1 

Sample 
1 
1 

Average 

(Same as 

ion (P78) 

(Seconds --) 

(same units as 

Jt Flag High 

1220) Y,D,Hr/Mn 

High Resolution 

(P70) 
Reps 
Loc [ 

(P71) 

] 

1 
2 

33 
1 
2 

34 
1 
2 

35 
1 
2 

36 
1 
2 

37 
1 
2 

38 
1 
2 

39 
1 
2 

40 
1 

int 
2 

abc 
3 

41 
1 
2 
3 

42: 
1: 
2: 
3: 

43: 
1: 
2: 
3: 

44: 
1: 
2: 
3: 

: 1 
: 2 

: Average 
: 1 
: 5 

Reps 
Loc [ 

(P71) 
Reps 
Loc [ 

: Totalize (P72) 
: 1 
: 12 

Average 
: 1 
: 13 

: Sample 
: 1 
3 

Average 
1 
51 

Average 
1 
52 

Average 
1 
53 

If time 
10 

:o a 
60 

)ve) 
30 

Reps 
Loc [ 

(P71) 
Reps 
Loc [ 

{P70) 
Reps 
Loc [ 

(P71) 
Reps 
Loc [ 

(P71) 
Reps 
Loc [ 

(P71) 
Reps 
Loc [ 

is (P92) 
Minutes 

Interval 

Then Do 

Z=F (P30) 
60 
0 

F 
Exponent 

33 Z Loc [ 

Z=X/Y (P38) 
32 X Loc [ 
33 Y Loc [ ' 
34 Z Loc [ " 

Z=F (P30) 
0 
0 

F 
Exponent 

32 Z Loc [ _ 

If (X<=>F) (P89) 
35 
1 
0 

X Loc [ 

F 

- •' 

- •' 

- •' 

(Seconds --) 

(same 

of 

of 

10 

10 

units as 

] 

] 
] 
] 

] 

] 



30 Then Do 

45: If Flag/Port (P91) 
1: 24 Do if Flag 4 is Low 
2: 30 Then Do 

46: If (X<=>F) (P89) 
1: 34 X Loc [ 
2: 3 >= 
3: 25 F 
4: 30 Then Do 

47: Do (P86) 
1: 8 Call Subroutine 8 

48: Initiate Telecommunications 
(P97) 

Phone Modem/1200 Baud 
Never Disabled 
Seconds Call Time Limit 
Seconds Before Fast 

Fast Retries 
Minutes Before Slow 

Failures Loc [ 

1 
2 
3 
4 

21 
0 
60 
0 

Retry 
5: 0 
6: 0 

Retry 
7 26 

49: 
1: 
2: 
3: 
4: 
5: 
6: 
7: 

50; 
1; 
2; 
3: 
4; 
5: 
6; 
7; 

1 Call-Back ID 

Extended Parameters (P63) 
1 Option 
8 Option 
0 Option 
0 Option 
3 Option 
9 Option 
1 Option 
3 Option 

Extended Parameters (P63) 
0 
3 
6 
44 
44 
44 
44 
7 

Option 
Option 
Option 
Option 
Option 
Option 
Option 
Option 

51: Extended Parameters (P63) 
1; 
2; 
3: 
4: 
5: 
6: 
7: 

7 
7 
7 
7 
7 
7 
7 

Option 
Option 
Option 
Option 
Option 
Option 
Option 

8: 13 Option 

52: End (P95) 

53: End (P95) 

54: End (P95) 

55: End (P95) 

56: If time is (P92) 
1: 0 Minutes (Seconds --) 

into a 
2: 1440 Interval (same units as 

above) 
3: 10 Set Output Flag High 

57: 
1: 

58: 
1; 

59 
1 
2 

60 
1 
2 
3 

61 
1 
2 
3 

62 
1 
2 

63 
1 
2 
3 

64; 
1: 
2; 
3; 

65 
1 
2 

Real Time (P77) 
1120 (Same as 1220) Y,D,Hr/Mn 

Resolution (P78) 
1 High Resolution 

Average (P71) 
1 Reps 
2 Loc [ 1 

Maximum (P73) 
1 Reps 
10 Value with Hr-Min 
2 Loc [ ] 

Minimum (P74) 
1 Reps 
10 Value with Hr-Min 
2 Loc [ ] 

Average (P71) 
1 Reps 
5 Loc [ ] 

Maximum (P73) 
1 Reps 
10 Value with Hr-Min 
5 Loc [ ] 

Minimum (P74) 
1 Reps 
10 Value with Hr-Min 
5 Loc [ ] 

Totalize (P72) 
1 Reps 
12 Loc [ ] 

66: Average (P71) 
1: 1 Reps 



2 

67 
1 
2 
3 

68 
1 
2 
3 

69 
1 
2 

70 
1 
2 

71 
1 
2 

72 
1 
2 
3 

73 
1 
2 
3 

74 
1 
2 

75: 
1: 
2: 
3: 

76: 
1: 
2: 
3: 

77: 
1: 
2: 

78: 
1: 
2: 

Tab 

: 13 

: Maximum 
: 1 
: 10 
: 13 

: Minimum 
: 1 
: 10 
: 13 

Average 
1 
3 

Average 
1 
4 

Average 
1 
51 

Maximum 
1 
10 
51 

Minimum 
1 
10 
51 

Average 
1 
52 

Maximum 
1 
10 
52 

Minimum 
1 
10 
52 

Loc [ 

(P73) 
Reps 
Value with 
Loc [ 

(P74) 
Reps 
Value with 
Loc [ 

(P71) 
Reps 
Loc [ 

(P71) 
Reps 
Loc [ 

(P71) 
Reps 
Loc [ 

(P73) 
Reps 
Value with 
Loc [ 

(P74) 
Reps 
Value with 
Loc [ 

(P71) 
Reps 
Loc [ 

(P73) 
Reps 
Value with 
Loc [ 

(P74) 
Reps 
Value with 
Loc [ 

If Flag/Port (P91) 
13 
30 

Do if Flag 
Then Do 

If Flag/Port (P91) 
14 
0 

Ie 

Do if Flag 
Go to end c 

] 

Hr-Min 

] 

Hr-Min 

] 

] 

] 

] 

Hr-Min 

] 

Hr-Min 

] 

] 

Hr-Min 

] 

Hr-Min 

] 

3 is High 

4 is High 
f Program 

79 
1 
2 
3 
4 

80 
1 
2 

81 
1 
2 
3 

If (X<=>F) (P89) 
13 X Loc [ 
4 < 
5 F 
30 Then Do 

Beginning of Loop (P87) 
1 Delay 
1 Loop Count 

Pulse (P3) 
1 Reps 
1 Pulse Input Channel 
2 Switch Closure, All 

Counts 
14 
.1 
0 

Loc [ 
Mult 
Offset 

] 

82: Z=X*F (P37) 
1: 14 X Loc [ 
2: 1 F 
3: 14 Z Loc [ 

33: End (P95) 

34: If (X<=>F) (P89) 
1: 14 X Loc [ 
2: 4 < 
3: 5 F 
4: 30 Then Do 

85: Do (P86) 
1: 2 Call Subroutine 2 

86: Do (P86) 
1: 28 Set Flag 8 Low 

87: Initiate Telecommunications 
(P97) 

Phone Modem/1200 Baud 
Never Disabled 
Seconds Call Time Limit 
Seconds Before Fast 

Fast Retries 
Minutes Before Slow 

Failures Loc [ 

1 Call-Back ID 

1 
2 
3 
4 

21 
0 
60 
0 

Retry 
5: 0 
6: 0 

Retry 
7 26 

Extended Parameters (P63) 
1 Option 
8 Option 
0 Option 
0 Option 



5: 3 
6: 9 
7: 1 
8: 3 

90 
1 
2 
3 
4 
5 
6 
7 

97 
1 
2 

1 
2 

99: 
1: 
2: 

100: 
1: 

Option 
Option 
Option 
Option 

89: Extended Parameters (P63) 
0 
3 
6 
44 
44 
44 
44 
2 

Option 
Option 
Option 
Option 
Option 
Option 
Option 
Option 

Extended Parameters (P63) 
2 
2 
2 
2 
2 
2 
2 
13 

Option 
Option 
Option 
Option 
Option 
Option 
Option 
Option 

91: End (P95) 

92: End (P95) 

93: End (P95) 

94: If (X<=>F) (P89) 
1:4 X Loc [ 
2: 4 < 
3: 35 F 
4: 30 Then Do 

95: Do (P86) 
1: 6 Call Subroutine 6 

96: End (P95) 

Read Ports (P25) 
8 Mask (0..255) 
27 Loc [ ] 

Read Ports (P25) 
16 Mask (0..255) 
28 Loc [ ] 

If Flag/Port (P91) 
13 Do if Flag 3 is High 
30 Then Do 

If Flag/Port (P91) 
14 Do if Flag 4 is High 

2: 0 
Table 

Go to end of Program 

101: If (X<=>F) (P89) 
1: 27 X Loc [ _ 
2: 3 >= 
3: 8 F 
4: 30 Then Do 

102: Do (P86) 
1: 4 Call Subroutine 4 

103: Do (P86) 
1: 28 Set Flag 8 Low 

104: Initiate Telecommunications 
(P97) 

Phone Modem/1200 Baud 
Never Disabled 
Seconds Call Time Limit 
Seconds Before Fast 

1: 21 
2: 0 
3: 60 
4: 0 

Retry 
5: 0 
6: 0 

Retry 
7: 0 
] 
8: 1 

Fast Retries 
Minutes Before Slow 

Failures Loc [ 

Call-Back ID 

105: Extended Parameters (P63) 
1: 1 Option 
2: 8 Option 
3: 0 Option 
4: 0 Option 
5: 3 Option 
6: 9 Option 
7: 1 Option 
8: 3 Option 

106: Extended Parameters (P63) 
1: 0 Option 
2: 3 Option 
3: 6 Option 
4: 4 4 Option 
5: 44 Option 
6: 44 Option 
7: 44 Option 
8: 4 Option 

107: Extended Parameters (P63) 
1: 
2: 
3; 
4: 
5: 
6: 
7; 

Option 
Option 
Option 
Option 
Option 
Option 
Option 



8: 13 Option 

108: End (P95) 

109: End (P95) 

110: If Flag/Port (P91) 
1: 13 Do if Flag 3 is High 
2: 30 Then Do 

111: If (X<=>F) (P89) 
1: 28 X Loc [ _ 
2: 3 >= 
3: 16 F 
4: 30 Then Do 

112: Do (PB6) 
1: 5 Call Subroutine 5 

113: Do (P86) 
1: 28 Set Flag 8 Low 

114: If Flag/Port (P91) 
1: 28 Do if Flag 8 is Low 
2: 30 Then Do 

115: Beginning of Loop (P87) 
1: 2 Delay 
2: 0 Loop Count 

116: If (X<=>F) (P89) 
1: 29 X Loc [ ] 
2: 3 >= 
3: 2 F 
4: 31 Exit Loop if True 

117: Do (P86) 
1: 28 Set Flag 8 Low 

118: Initiate Telecommunications 
(P97) 

Phone Modem/1200 Baud 
Disabled when User Flag 

1: 21 
2: 8 

8 is High 
3: 60 
4: 0 

Retry 
5: 0 
6: 0 

Retry 
7: 26 
] 

Seconds Call Time Limit 
Seconds Before Fast 

Fast Retries 
Minutes Before Slow 

Failures Loc [ 

Call-Back ID 

119: Extended Parameters (P63) 
1: 1 Option 
2: 8 Option 

3: 0 Option 
4: 0 Option 
5: 3 Option 
6: 9 Option 
7: 1 Option 
8: 3 Option 

120: Extended Parameters (P63) 
1: 0 Option 
2: 3 Option 
3: 6 Option 
4: 44 Option 
5: 4 4 Option 
6: 44 Option 
7: 44 Option 
8: 6 Option 

121: Extended Parameters (P63) 
1: 6 Option 
2: 6 Option 
3: 6 Option 
4: 6 Option 
5: 6 Option 
6: 6 Option 
7: 6 Option 
8: 13 Option 

122: Do (P86) 
1: 18 Set Flag 8 High 

123: Z=Z+1 (P32) 
1: 29 Z Loc [ : 

124 End (P95) 

125: End (P95) 

126: End (P95) 

127: End (P95) 

128: If (X<=>F) (P89) 
1: 2 X Loc [ _ 
2: 3 >= 
3: 15 F 
4: 30 Then Do 

129: If (X<=>F) (P89) 
1:8 X Loc [ _ 
2:4 < 
3: 25 F 
4: 30 Then Do 

130: 
1 
2 
3 

Z=F (P30) 
5000 
0 
50 

Exponent of 10 
Z Loc [ 



131: SDM-A04 (P103) 
1; 1 Reps 
2: 0 SDM Address 
3: 50 Loc [ 

132: End (P95) 

133 
1: 
2: 
3: 
4: 

134 
1 
2 
3 
4 

135: 

136: 

137; 
1: 

138: 
1: 
2: 

139 
1 
2 
3 

140 
1: 
2: 
3: 

141: 

142: 

143; 
1: 
2: 

: If (X<=>F) (P89) 
8 X Loc [ _ 
3 >= 
25 F 
30 Then Do 

: If (X<=>F) (P89) 
8 X Loc [ 
4 < 
75 F 
9 Call Subroutine 9 

; End (P95) 

; End (P95) 

: CASE (P93) 
7 Case Loc [ 

; If Case Location < F (P83) 
15 F 
30 Then Do 

Z=X*F {P37) 
7 X Loc [ 
167 F 
50 Z Loc [ 

SDM-A04 (P103) 
1 Reps 
0 SDM Address 
50 Loc [ 

144: 
1: 
2: 

145: 

146: 
1: 

End (P95) 

End (P95) 

If Flag/Port (P91) 
12 Do if Flag 2 is High 
30 Then Do 

If Flag/Port (P91) 
11 Do if Flag 1 is High 
3 Call Subroutine 3 

End (P95) 

If Flag/Port (P91) 

30 Then Do 

11 Do if Flag 1 is High 

147; If Flag/Port (P91) 
1: 12 Do if Flag 2 is High 
2: 7 Call Subroutine 7 

148: End (P95) 

149: Do (P86) 
1: 15 Set Flag 5 High 

*Table 2 Program 
01: 0.0000 Execution Interval 

(seconds) 

1: Full Bridge (P6) 
1: 1 
2: 23 

Range 
3: 4 
4: 3 

2500 
30 
23.155 

Reps 
25 mV 60 Hz Rejection 

DIFF Channel 
Excite all reps w/Exchan 

mV Excitation 
Loc [ ] 
Mult 

34.541 O f f s e t 

2 : V o l t (Diff) (P2) 
1 1 
2: 25 

Range 
3 
4 
5 
6 

5 
53 
2.6 
0 

3: Volt 
1: 1 
2: 25 

Range 
3 
4 
5 
6 

1 
51 
.64 
1.6 

4: Volt 
1: 1 
2: 25 

Range 
3 
4 
5 
6 

3 
52 
.65 
-.8 

(Di 

(Di 

Reps 
2500 mV 60 Hz Rejection 

DIFF Channel 
Loc [ ] 
Mult 
Offset 

ff) (P2) 
Reps 
2500 mV 60 Hz Rejection 

DIFF Channel 
Loc [ ] 
Mult 
Offset 

ff) (P2) 
Reps 
2500 mV 60 Hz Rejection 

DIFF Channel 
Loc [ ] 
Mult 
Offset 

*Table 3 Subroutines 

1: Beginning of Subroutine (P85) 



1 Subroutine 1 

Z=F (P30) 
0 F 
1 Exponent of 10 
18 Z Loc [ 

3: Time (P18) 
1: 1 Minutes into current day 
(maximum 1440) 
2: 0 Mod/By 
3: 15 Loc [ ] 

4: Set Active Storage Area (P80) 
1: 3 Input Storage Area 
2: 23 Loc [ ] 

5: Do (P86) 
1: 10 Set Output Flag High 

Real Time (P77) 
100 Day (midnight 0000) 

7: Do (P86) 
1: 20 Set Output Flag Low 

3: Set Active Storage Area (P80) 
1: 1 Final Storage Area 1 
2: 1 Array ID 

5: Z=F (P30) 
1 
2 
3 

10 
1 
2 
3 

11 
1 
2 
3 

12 
1 
2 
3 

: 1440 
: 0 
16 

Z=X/Y 
15 
16 
17 

Z=X+Y 
23 
17 
25 

Z=X-Y 
25 
18 
1 

F 
Exponent of 10 
Z Loc 

(P38) 
X Loc 
Y Loc 
Z Loc 

(P33) 
X Loc 
Y Loc 
Z Loc 

(P35) 
X Loc 
Y Loc 
Z Loc 

[ 

[ 
[ 
[ 

[ 
[ 
[ 

[ 
[ 
[ 

13: End (P95) 

14: Beginning of Subroutine (P85) 
1: 2 Subroutine 2 

15: Do (P86) 
1: 78 Pulse Port 8 

16; 
1; 

17 
1 
2 

18: 
1; 

19 
1 
2 

20: 
1: 

21: 

22: 
1: 

23: 
1: 

24: 
1: 

Do (P86) 
10 Set Output Flag High 

Set Active Storage Area (P80) 
2 Final Storage Area 2 
0 Array ID 

Real Time (P77) 
1120 (Same as 1220) Y,D,Hr/Mn 

Sample (P70) 
1 Reps 
12 Loc [ ] 

Do (P86) 
14 Set Flag 4 High 

End (P95) 

Beginning of Subroutine (P85) 
3 Subroutine 3 

Do (P86) 
78 Pulse Port 8 

Do (P86) 
22 Set Flag 2 Low 

25: End (P95) 

26: 
1: 

27: 
1: 

28: 
1: 

29: 
1: 
2: 

30: 
1: 

31 
1 
2 

32: 

1: 

33: 

34: 

Beginning of Subroutine (P85) 
4 Subroutine 4 

Do (P86) 
78 Pulse Port 8 

Do (P86) 
10 Set Output Flag High 

Set Active Storage Area (P80) 
2 Final Storage Area 2 
0 Array ID 

Real Time (P77) 
1120 (Same as 1220) Y,D,Hr/Mn 

Sample (P70) 
1 Reps 
27 Loc [ 1 

Do (P86) 
14 Set Flag 4 High 

End (P95) 

Beginning of Subroutine (P85) 



1: 5 Subroutine 5 

35: 
1: 

36 
1 
2 

37: 
1; 

38 
1 
2 

39: 
1: 

Do (P86) 
10 Set Output Flag High 

Set Active Storage Area (P80) 
2 Final Storage Area 2 
0 Array ID 

Real Time (P77) 
1120 (Same as 1220) Y,D,Hr/Mn 

Sample (P70) 
1 Reps 
28 Loc [ ] 

Do (P86) 
16 Set Flag 6 High 

40: End (P95) 

41; 
1: 

42: 
1: 

43; 
1: 

44 
1 
2 

45: 
1: 

46: 
1: 
2: 

47: 
1: 

Beginning of Subroutine (P85) 
6 Subroutine 6 

Do (P86) 
77 Pulse Port 7 

Do (P86) 
10 Set Output Flag High 

Set Active Storage Area (P80) 
2 Final Storage Area 2 
0 Array ID 

Real Time (P77) 
1120 (Same as 1220) Y,D,Hr/Mn 

Sample (P70) 
1 Reps 
4 Loc [ ] 

Do {P86) 
17 Set Flag 7 High 

48: End (P95) 

49: Beginning of Subroutine (P85) 
1: 7 Subroutine 7 

50: Do (P86) 
1: 78 Pulse Port 8 

51: Do (P86) 
1: 21 Set Flag 1 Low 

52: End (P95) 

53: Beginning of Subroutine (P85) 
Subroutine 9 

54 
1 
2 

55 
1 
2 
3 

56 
1 
2 
3 

57 
1 
2 
3 

59: 
1: 

60 
1 
2 
3 

61; 
1; 

62 
1 
2 

63: 
1; 

64 
1 
2 

65 
1 
2 

Z=l/X (P42) 
3 X Loc [ 
3 Z Loc [ 

Z=F (P30) 
125 F 
3 Exponent of 10 
10 Z Loc [ 

Z=X*Y (P36) 
8 X Loc [ 
10 Y Loc [ 
50 Z Loc [ 

SDM-A04 (P103) 
1 Reps 
0 SDM Address 
50 Loc [ 

58: End (P95) 

Beginning of Subroutine (P85) 
8 Subroutine 8 

Z=F (P30) 
1 F 
0 Exponent of 10 
35 Z Loc [ ] 

Do (P86) 
10 Set Output Flag High 

Set Active Storage Area (P80) 
2 Final Storage Area 2 
0 Array ID 

Real Time (P77) 
1120 (Same as 1220) Y,D,Hr/Mn 

Sample (P70) 
1 Reps 
35 Loc [ ] 

Sample (P70) 
1 Reps 
34 Loc [ 

66: End (P95) 

End Program 

-Input Locations-
1 1 1 1 
2 1 8 1 



3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
31 
32 
51 
52 
53 
50 
33 
34 
35 
30 
-Program 
0 
0 
0 
-Mode 4-
-Final St 
6200 

1 3 : 
1 3 : 

L 
L 

1 5 1 
0 0 0 
1 2 : L 
1 5 2 
0 0 0 

1 
0 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
1 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
0 
4 
7 
2 
1 
1 
1 
1 
0 
0 
0 
0 
1 
0 
1 
0 
2 
2 
1 
1 
2 
5 
5 
2 
4 
1 
2 
2 
0 

1 
0 
1 
1 
2 
1 
1 
1 
1 
0 
0 
0 
0 
1 
0 
1 
3 
1 
1 
2 
1 
2 
2 
2 
2 
3 
1 
1 
1 
1 

Security-

:orage Area 2 



Appendix C 

Field Operation Forms 

System Operation Log 
Quarterly Sensor Calibration Log 

Annual System Inspection Check List 
Alarm Response Log 



Operation Log 
UniFirst Ground Water Treatment System 

Wobum, Massachusetts 

Purpose: O Routine O 

O Sampling 0 

Comments: 

CR-10 Keypad Display Data 

Time 

UC22 Water Elevation 

Carbon Pressure Influent 

Carbon Pressure Pri/Sec 

Carbon Pressure Sec/Tert 

Flow Rate 

Annunciator #1 Status 

Annunciator #2 Status 

Tank Pressure MMF 

Signal to Auto-Control Valve Bl 

Influent Stream/Multi-Media Filter 

Maintenance 

Carbon Changt 

Key 

*5 

* 6 2 A 

* 6 5 A 

*651 A 

* 6 5 2 A 

* 6 1 3 A 

* 6 2 7 A 

* 6 2 8 A 

* 6 5 3 A 

• 6 50 A 

Date 

Time 

Operator 

Reading Units Flags (* 6 A D) 

ft 

psi 

psi 

psi 

gpm 

psi 

mV 

1 0 Reserved (ON) 

2 0 Low Flow Alarm (OFF) 

3 0 Alarm Detection Active (ON) 

4 0 Annuc#l Alarm Active (OFF) 

5 0 Normal Operation (ON) 

6 0 Annuc #2 Alarm Active (OFF) 

7 0 Room Temp Alarm Active (OFF) 

8 0 Dial-Out Active (ON) 

Inlet Pressure upstream of Valve B3: psig Pressure at MM Filter: 

pH 

Tanks 

Discharge Tank Level: 

Backwash Tank Level: 

Carbon Tanks 

Process Order: 0 1-2-3 

Pressure: 

ft above floor 

ft above floor 

0 2-3-4 0 

Primary In: psig Secondary In: 

Secondary In: psig 
^ = psig 

Backwash Initiated: O Yes 

Tertiary In: 

O No 

Inlet: 

Outlet: 
A= 

Reinject Initiated: 

(ifVES, fill out Pump 1 

3.4.1 0 4-1.2 

psig 

psig 
psig 

psig Backwash Initiated: 

psig 0 Yes 0 No 
psig (if YES, fill out Pump P4 Section) 

0 Yes 0 No 

=5 Section) 

Tertiary In: psig 

Tertiary Out: psig 
^ = psig 

(if YES, fill out Pump P4 Section) 

Hazardous Waste Storage Area # Containers in storage 

O Yes O No Are the containers closed? 

O Yes O No Are the containers properly labeled? 

O Yes O No Are the containers in good condition? 

O Yes O No Is the floor clean? 

O Yes O No Are the aisles clear? 

Describe any Corrections Date of Corrections 



Backwash Pump P4 

Operation: O MM Filter O Carbon I O Carbon 2 O Carbon 3 O Carbon 4 

Start: Time : Level ft above floor Pressure at Pump Discharge psig 

Stop: Time : Level ft above floor 

Duration: min change x 330.5 gal/ft = gallons 

Final Readings after backwash: 

Inlet: psig 

Outlet: psig 

^ " psig 

Re-Inject Pump P5 

Start Time 

Cartridge Filter Pressure: 

Pressure at Injection Point: 

Filter Cartridge: O Replaced 

Upstream 

)ownstream 
A= 

psig 
psig 
psig 

psig 

Comments 

Fax completed form to 978-428-6177 within 24 hours after site visit. 
Revised September 2008 



Quarterly Sensor Calibration 
UniFirst Ground Water Treatment System 

Wobum, Massachusetts 
Date 

I. Synchronize a watch with the data logger time (*5). Time 
Operator 

II. Flow Sensor Calibration Check 
The flow sensor is to be compared to the mechanical meter, Ml. 

1.) Divert flow through M1. 
a.) Open valves B6 and B7. 
b.) Close valve B13. 

2.) Record flow rate. 
a.) Using a watch and the sweep hand of the meter, record the number of gallons in one minute and 

the time at the end of the reading in 4.b.i. 
3.) Reset valves for normal operation, 

a.) Open valve B13. 
b.) Close valves B6 and B7. 

4.) Retrieve data and check accuracy. 

a.) Review the data logger values for the time the manual flow measurement was taken (see O&M Manual, 
Appendix C, Section B 3.5) and record the value in 4.b.ii. 

b.) Compare the flow rates. 

i. M1 Flow Rate gpm Time 

ii. Data Logger Value gpm 

Accuracy =M\ Flow - DataLogger Flow * 100 ^ *100 = 
Ml Flow 

If the accuracy is greater than 2%, run calibration procedure again. 
If the accuracy continues to exceed 2%, consult with the Design Engineer. 

III. UC22 Pressure Transducer Calibration Check 
The water level in the extraction well (UC22) as measured by the pressure transducer is compared to a 
manual water level measurement. 

1.) Measure the water level in UC22. 
a.) Unlock the monitoring tube port at the UC22 well head. 
b.) Using a water level tape, measure the depth to water from the v-notch in the top of the casing. 

Record the measurement and time in 2.b.i. 
c.) Decontaminate the water level probe and lock the well head. 

2.) Retrieve data and check accuracy. 
a.) Review the data logger values for the time the water level measurement was taken (see O&M Manual, 

Appendix C, Section B 3.5) and record the value in 2.b.ii. 
b.) Calculate water level elevation by subtracting the depth to water from the well head elevation. 

Well Head Elevation 85.53 feet 

i. Depth to Water feet Time 

Manual Water Elevation feet (subtract depth from elevation) 

ii. Data Logger Elevation feet 

Accuracy = Manual Elev - DataLogger Elev * 100 - *100 = 
Manual Elev 

If the accuracy is greater than 2%, run calibration procedure again. 
If the accuracy continues to exceed 2%, consult with the Design Engineer. 



IV. Well Head Junction Box Desiccant 
a.) View the desiccant, "DRI-CAN", indicator through the window in the junction box. 
b.) If the indicator is pink, the DRI-CAN has reached saturation and must be replaced. 

V. Pressure Transducer at Carbon Tank Calibration Check 
The pressure indicated on the gauge upstream of the first carbon unit is compared to the pressure 
recorded by the data logger. 

1.) Read carbon pressure. 
a.) Record the pressure indicated on the transducer pressure gauge and the time in 2.b.i. 

2.) Retrieve data and check accuracy. 
a.) Review the data logger values for the time the carbon pressure reading was taken (see O&M Manual, 

Appendix C, Section B 3.5) and record the value in 2.b.ii. 
b.) Calculate accuracy. 

i. Transducer Pressure psi Time 

ii. Data Logger Pressure psi 

Accuracy = Trans. Press - DataLogger Press * 100 - *100 = 
Trans Press 

If the accuracy is greater than 2%, run calibration procedure again. 
If the accuracy continues to exceed 2%, consult with the Design Engineer. 

VI. Test Pump (PI) Control Circuit 
The control circuit is tested by simulating a high water condition in the floor sump. 

1.) Immerse the electrodes for the floor sump in a container of water and record the responses: 

a.) Power dropped to Pump PI: O Yes O No 

b.) Annunciator #2 energized: O Yes O No 

c.) Call-out routine initiated: O Yes O No 

If any of these responses do not occur, consult with the Design Engineer. 

Revised March 2004 



Annual Inspection Report 
UniFirst Ground Water Treatment System 

Wobum, Massachusetts 
Date 

Operator 
UC22 Well Head 

Remove any debris around the well head. 

Condition of well cap 

Signs of wear or abuse O Yes O No 

Condition of pressure transducer junction box 

Condition of desiccant (replace if pink) 

Describe 

II. Influent Pipe Corridor 

Evidence of settlement 

Evidence of leakage 

III. Discharge Pipe Corridor 

Evidence of settlement 

Evidence of leakage 

o 
o 

0 

o 

Yes 

Yes 

Yes 

Yes 

O 

O 

O 

O 

No 

No 

No 

No 

Open and inspect the two cleanouts located at 90° bends on the discharge line. 

Remove valve box cover and 4" threaded plug. 

Condition of 1 st cleanout (outside treatment room) 

Condition of 2nd cleanout ((gNW comer of site) 

IV. Discharge Outfall at the Aberjona River 

Describe conditions 

Treatment System Piping and Valving 
Inspect all piping, fittings and valving for leakage and signs of rust. With the treatment system off exercise all 
valves through their complete range of operation and restore to their original position. Complete the following 
table to assure that every valve is exercised. Indicate the sequence of operation: Found Open - Closed - Left Open 
(OCO) or Found Closed - Opened - Left Closed (COC). Inspect and indicate the condition of each valve tag, 
replace as needed and so note on the table. 

Valve Inspection & Exercise Record 

Valve 

Bl 

B2 

B4 

B6 

B7 

Bl l 

Exercise 
Sequence 

ID Tag 
Condition Valve 

B12 

B13 

B14 

315 

B16 

BI7 

Exercise 
Sequence 

ID Tag 
Condition 

Annual System Inspection Checklist Page 1 of4 



Valve 

B19 

B20 

B21 

B22 

B23 

B24 

B25 

B26 

B27 

B27A 

B28 

B29 

B30 

B31 

B32 

B33 

B34 

Exercise 
Sequence 

Valve Inspection 
ID Tag 

Condition 

& Exercise Record 

Valve 

B35 

B36 

B37 

B38 

B39 

B106 

G-1 

G-2 

G-3 

G-6 

Fl 

F2 

F3 

F4 

F5 

Exercise 
Sequence 

ID Tag 
Condition 

VI. Treatment System Tankage 
Visually inspect the tankage associated with the treatment system. This includes: the multi-media filter; the carbon 
tanks; the backwash settling tank; and the discharge tank; Inspect the tanks for general condition, at every weld or 
seam and at each pipe connection. 

Multi-Media Filter 

General Condition 

Condition of Welds 

Condition at pipe penetrations 

Cartridge Filter 

General Condition 

Condition of Welds 
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Carbon Tanks 
General Condition 

Condition at pipe penetrations 

Backwash Settling Tank 

General Condition 

Condition at pipe penetrations 

Discharge Tank 

General Condition 

Condition at pipe penetrations 

VII. Backwash Multi-media Filter 

Backwash the multi-media filter following the procedure in Section 3.4.1 of the O&M Manual. Backwash to be 
performed during the Annual Inspection, unless previously accomplished during the year of operation. 

Backwash Performed: Duration (minutes): 

VIII. Cartridge Filter 
Open cartridge and remove filter element. 
Clean the filter element per the manufacturer's recommendations. 
Collect the rinsate in a drum designated for this purposed. 

IX. Floor Sump Pump (P7) 

Inspect and test the floor sump. 

Genera] Condition 

Pump Operation 
Clean suction screen on bottom of pump. 

X. Hydrogen Peroxide Containment Structure 
Inspect the containment structure and lining. Remove any debris that may have accumulated. 
General Condition 
Liner Condition 

XI. Floor to Wall Seal and Containment Curbs 
Inspect the condition of the floor to wall seal along the south and west walls of the treatment room. Check the 
seal for tears, abrasions and continuity with the walls and floor. Inspect the containment curbing at the doors to 
the treatment room and those adjacent to the discharge tank. Check to assure the curbing is bonded to the 
concrete slab. 

Floor to Wall Seal general condition 

Containment curbs general condition 

XII. Emergency Eyewash/Shower 

Test and inspect the emergency eyewash and shower. 

Eyewash - tested O Yes O No General condition 

Shower - tested O Yes O No General condition 
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XIII. Pressure Relief Valve and Flow Switch 
Test and inspect the pressure relief valve (system must be operating) and the flow switch. 
Test pressure relief valve and note response: 

Well Pump (PI) shut down? O Yes 
Aimunciator #2 Lit? O Yes 
Dial Out Routine Activated? O Yes 

Relief value and flow switch general condition 

o 
o 
o 

No 
No 
No 

XIV. High Level Electrodes - Backwash Tank & Floor Sump 
Test and inspect the high level electrode assemblies for the backwash settling tank and floor sump. 
Disconnect the modem telephone line to avoid alarm callouts. 
Simulate a high level condition by immersing the sensors in a container of water. Test the level sensors with the 
well pump operating and note the responses. 

Backwash Settling Tank 
Test high level electrodes and note response: 

Well Pump (PI) shut down? O Yes O No 

Annunciator #1 Lit? O Yes O No 

General condition of the electrode assembly 

Floor Sump 
Test high level electrodes and note response: 

Well Pump (PI) shut down? O Yes O No 
Annunciator #2 Lit? O Yes O No 

General condition of the electrode assembly 
Remember to reconnect the modem telephone line. 

XV. Ventilation System 
Test the operation of and inspect the vent fan and make-up louvers. 
Vent Fan 

Test Operation General Condition 

Make-up Air Louvers 

Test Operation General Condition 

XVI. DataLogger 
Open the datalogger enclosure and replace the desiccant. 

XVII. Recommendations 
Record below any recommendations to the treatment system operation or maintenance. 
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Alarm Response Log 
UniFirst Ground Water Treatment System 

Wobum, Massachusetts 
Complete this form whenever an alarm condition shuts down the system 

Response Date: 

Response Time: 

Responding Operator: 

Alarm Date: 

Alarm Time: 

Pager Codes Received: 

CR-10 Keypad Display Data Key Reading 

Time * 5 

Annunciator #1 Status * 6 27 A 

Annunciator #2 Status * 6 28 A 

Audible Alami O Yes O No 

Annunciator #1 Indicator Lamps 

Backwash O On O Off 

Flags (* 6 A D) 

1 O Reserved (ON) 

2 O Low Flow Alarm (OFF) 

3 O Alarm Detection Active (ON) 

4 O Annuc#l Alarm Active (OFF) 

5 O Normal Operation (ON) 

6 O Annuc #2 Alarm Active (OFF) 

7 O Room Temp Alarm Active (OFF) 

8 O Dial-Out Active (ON) 

Annunciator #2 Indicator Lamps 

Well Pump O On O Off 

Low Room Temp O On O Off 

Cause of Alarm 

Repairs/Services Undertaken 

System Restarted 

Date: 

Time: 

Fax completed form to 978-428-6177 within 24 hours after site visit. Revised September 2008 



Appendix D 

Valve & Equipment Schedules 
Valve Startup Positions 



Equipment Schedule 

Components 

Unit 
Multi-Media Filter 
Carbon Tank (4) 
Cartidge Filter 

Manufacturer 
Bruner 
Pentair 
Harmsco 

Model # 
MS-30-2-G 
31647 
HUR-90-HP 

Design Flow 
(gpm) 

50 to 75 
50 

2 to 7 

Max Pressure 
(psi) 
100 
150 
150 

Maximum 
Delta 

Pressure (psi) 
18 
15 
15 

Pressure Relief Valve 
Size Manufacturer Model # Location & Set Pressure 
3/4" Watts M3- H174A Upstream of auto-control 

valve 100 psi set pressure 

Automatic Control Valve 
Size Manufacturer Model # Location Purpose 
2" George Fischer EA20 Else Actuator, 

PE22 Positioner 
Process Receives voltage signal from 
piping datalogger to control flowrate 
upstream of to maintain pumping elevation 
flow sensor in UC22 



Pump Schedule 

Pump 
PI 
P4 

P5 
P7 
P8 

Manufacturer 
Grundfos 
Burks Pumps 

Burks Pumps 
Zoeller 
WaterAce 

Model # 
40S30-9 
330GA6-iy2 

34CS6M 
M267F 
R6S 

HP 
3 
3 

1/3 
1/2 
1/6 

Volt 
208 
208 

208 
115 
115 

Phase 
3 
3 

1 
1 
1 

Function 
Well pump discharge to system 
Provides backwash to MMF and carbon tanks 

Pumps settled backwash back into system 
Sump Pump 
Spare utility pump 

Operating Points 
185ftTDH@55gpm 
99 ft TDM @ 75 gpm for 
MMF backwash 
103 ft TDH at 50 gpm 
for carbon backwash 
120ftTDH@4.5gpm 
15 ft TDH @50 gpm 

Shut-Off 
Head 
250 

108 ft 

200 ft 
21.5 ft 



Meter Schedule 

Rotameter 
Location Manufacturer Model Size Range Purpose 
Riser from Pump P4 Omega 
to carbon backwash 

FL-75M 2" 20 to 100 gpm Measure backwash 
flowrate to carbon tanks 

Flow Sensor & Monitor 
Location Manufacturer Model # Range Signal Purpose 
Flow sensor in 
process piping 
downstream of auto 
control valve 
Flow monitor in front 
of data logger panel 

Data Industrial 

Data Industrial 

228-B 1 to 30 ft/sec Proportional (frequency) 

1000 0.5 to 40 inch Pulse (frequency) 
pipe diameter 

calibration 
range 

Provides input to flow 
monitor 

Displays flow rate and 
total flow 
Provides input to data 
logger 

Water Meter 
Designation Manufacturer Model # Size Location Purpose 
Ml Neptune T-10 2" Side loop before carbon units Compare flowrate from 

sensors 



Sensor Schedule 

Pressure Transducers 
Location Manufacturer Model # Rating (psi) Signal Purpose 
In pumping well UC-22 Druck PDCR 940 100 

Upstream of Carbon Tanks Omega PX-800-050GV 50 
Between Primary & Secondary Carbon Omega PX612-030GV 30 
Between Secondary & Tertiary Carbon Omega PX612-030GV 30 
Upstream of MMF Omega PX612-100GV 100 

Level Electrodes 
Location Manufacturer Model # Number 

Proportional (mV) 

Proportional (mV) 
Proportional (mV) 
Proportional (mV) 
Proportional (mV) 

Configuration 

Monitor drawdown & provide input data to auto 
valve 
Monitor carbon tank pressure 
Monitor carbon tank pressure 
Monitor carbon tank pressure 
Monitor MMF influent pressure 

Purpose 
In floor sump 

In backwash settling tank 

B/W Controls 

B/W Controls 

6013-SS-X-A, 
Solid Rod 
6013-W10-15, 
Wire Suspension 

N.O. Shuts down system if high level in sump 

N.O. Shuts down system if high level in tank 

N.C. Shuts down Pump P5 2.0 ft above suction level 

Differential Pressure Switch 
Location Manufacturer Model # Range Rating Purpose 
At cartridge filter WE Anderson H3A-3 5 to 70 psid 1500 psi Shuts down Pump P5 when pressure differential 

exceeds 15 psi 

Flow Switch 
Location Manufacturer Model # Configuration Rating Purpose 
At pressure relief valve Watts FS20 N.O. 150 psi Shuts down system if flow sensed in pressure 

relief line 

Temperature Sensor 
Location Manufacturer Model # Range Purpose 
On wall near datalogger Campbell Scientific 107 -33deg C to 

+48 Deg C 
Tracks treatment room temperature 



Valve Schedule 

Designation 

Ball Valves 
Bl 
B2 
B3 
B4 
B6 
B7 
B13 
B14 
B15 
B16 
B17 
819 
B20 
B21 
B22 
B23 
B24 
B25 
826 
827 & 827A 
B28 
B29 
830 
B31 
B32 
B33 
834 
B35 
836 
837 
838 
839 
8106 

Size 

2" 
2" 
2" 
2" 
2" 
2" 
2" 
2" 
2" 
2" 
2" 
1" 
2" 
2" 
1" 
2" 
2" 
2" 
2" 
1" 
2" 
2" 

412 
2" 

1/2" 
1/2" 
1/2" 
1/2" 
2" 
2" 
2" 
2" 
2" 

Normal 
Position 

Varies 
N.O. 
N.O. 
N.O. 
N.C. 
N.C. 
N.O. 
N.O. 
N.O. 
N.O. 
N.C. 
N.C. 
N.C. 
N.O. 
N.C. 
N.C. 
N.C. 
N.C. 
N.O. 
N.C. 
Varies 
Varies 
Varies 
Varies 
N.C. 
N.C. 
N.C. 
N.C. 
Varies 
Varies 
Varies 
Varies 
N.C. 

Location 

Influent piping 
Upstream of MM filter 
At inlet piping 
At MMF discharge 
Upstream of meter Ml 
Downstream of meter Ml 
On discharge line 
On final discharge line 
At discharge tank 
On discharge line 
On Pump P4 suction 
Suction on Pump P5 
On Pump P4 discharge 
Carbon Tank Influent 
On Pump P5 discharge 
Carbon backwash influent line 
Carbon backwash effluent line 
On Pump P4 discharge 
Carbon Tank Effluent 
Downstream of cartridge filter 
Carbon Tank #1 
Carbon Tank #2 
Carbon Tank #3 
Carbon Tank #4 
Top of Carbon #1 
Top of Carbon #2 
Top of Carbon #3 
Top of Carbon #4 
Carbon Tank #1 
Carbon Tank #2 
Carbon Tank #3 
Carbon Tank #4 
Alt. suction at discharge 

Purpose 

Auto regulates flow to maintain drawdown 
Close to bypass MMF 
Regulates system flow 
Closed during backwash 
Open to check flow rate 
Open to check flow rate 
Bypass meter Ml loop 
Isolate discharge tank 
Isolate discharge tank 
Closed during backwash 
Isolate pump - open during backwash 
Isolate sediment strainer 
Open to backwash filter 
Open during regular operations 
Isolate pump/cartridge filter 
Open for backwash 
Open for backwash 
Open to backwash carbon 
Open during regular operations 
Isolate cartridge filter 
Influent to tank 
Influent to tank 
Influent to tank 
Influent to tank 
Air Vent 
Air Vent 
Air Vent 
Air Vent 
Effluent from tank/Drain 
Effluent from tank/Drain 
Effluent from tank/Drain 
Effluent from tank/Drain 
For portable pump 



> Valve Schedule 

Designation 

Globe Valves 
F3 
G-1 
G-2 
G-3 
G-6 

Size 

2" 
2" 
2" 
2" 
1" 

Normal 
Position 

N.C. 
N.O. 
N.C. 
N.C. 
N.O. 

Location 
• • ' • • ' ' • 

MMF 
Upstream of MMF 
Parallel installation with G-1 
Discharge of Pump P4 
At backwash reinjection 

Purpose 

Effluent from MMF - open during backwash 
Regulate flow rate 
Regulate flow rate when MMF bypassed 
Regulate carbon tank backwash influent 
Regulate flow from Pump P5 during reinjection 

Gate Valves 
Fl 
F2 
F4 
F5 

2" 
2" 
1" 

3/4" 

N.O. 
N.O. 
N.C. 
N.C. 

• ' ' ' • ' " : 

MMF 
MMF 
MMF 
Cartridge filter 

Influent to MMF - closed during backwash 
Effluent from MMF, Influent from backwash pump P4 
Filter drain 
Filter drain 



Initial Startup Valve Positions 

Valve 
Ball Valves 

Open Closed Valve Open 
Globe Valves 

Closed 

81 
82 
83 
84 
86 
87 
811 
813 
814 
815 
816 
817 
819 
820 
821 
822 
823 
824 
B25 
826 
827 
B27A 
828 
829 
830 
831 
832 
833 
834 
B35 
836 
B37 
838 
839 
8106 

•/ 

• 
V 
V 

• 
• 
• 
• 

•/ 

• 

Varies 
Varies 
Varies 
Varies 

Varies 
Varies 
Varies 
Varies 

•/ 
V 
• 

• 
• 
• 

• 
• 
• 
• 

V 
• 

• 
• 
• / 

• 

• 

G1 
G2 
F3 
G3 
G6 

• 

• 

• 
^ 
• 

Gate Valves 
F l 
F2 
F4 
F5 

-/ 
> / • 

• 
• 



Appendix E 

Equipment Manufacturer's Information 
Pentair Carbon Vessels 
Watts FS20 Flow Switch 
George Fischer Electrical Actuator EA20 
Data Industrial Series 1000 Flow Monitor 
Campbell Scientific Model 107 Temperature Probe 
Harmsco Hurricane Filter 
W.E. Anderson H3 Differential Pressure Switch 
Druck, Inc. Pressure Transducer & Junction Box 
Data Industrial Series 228 Flow Sensor 
Omega PX612 Pressure Transducer 
BW Controls Wire Suspension Electrodes 

Separate volume: 
Campbell Scientific Data Logger 



MWlik 

r 

f 

« 

', 4 

PRESSURE VESSEL 
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INSTALLATIOJIBf^ 
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1 I I I I I I 

FLANGE COVER ASSEMBLY AND 
TORQUE RATINGS 

i2-boit Flange Covet (6^X52 nun Flange) 
Tightening Sequence for 5/16" (7.9 mm) 

Stainless Steel Bolts 
Torque to 11 ft.-lbs. (15 NM) 

8-bolt Range Cover (4-1/2", 114 mm 
Flange) 

4 Tightening Sequence for 3/4" (19 mm) 
Stainless Steel Bolts 

Torque to 130 ft.-lbs. (176 NM) 

For 2 4 " D iameter Vessels 

24-bolt Manway Flange Cover 
24" (610 mm) Dia. Presure Vessels 
Tightening Sequence for 3/8" (9.5 mm) 

Stainless Steel Bolts 
Torque lo 18 ft.-lbs. (24 NM) 

/ 
For A l l Vessels Larger t h a n 2 4 " D iamete r 

24-bolt Manway Flange Cover 
Tightening Sequence for 1/2" (12.7 mm) 

Stainless Steel Bolts 
Torque to 45 ft.-lbs. (61 NM) 

8-bolt, 4" (102 mm) ANSI Flange 
Tightening Sequejic€-for'57g^(15.9 mm) 

p a i n l e s s Steel Bolts 
torque to 90 ft.-lbs. (122 NM) 

8-boh, 6" (152 mmXANSl-Ftange 
Tightening Sequence for 3/4" (19 mm) 
- ' S^tainless Steel Bolls 
Torque to 130 ft.-lbs, (176 NM) 

TORQUE CHART 
5 / 1 6 " (7 9 mm) s / s * bolts = 1 1 ft. lbs. (15 N M ) 

3 / 8 " (9.5 mrn)_s/s^ bolts = 1 8 ft. lbs. (24 N M ) 

1 / 2 " (12 7 mm) s /s * bolts = 4 5 ft lbs (61 N M ) 

5 / 8 " (15 9 mm) s / s * bolts = 9 0 ft lbs (122 N M ) 

3 / 4 " (19 mm) s /s * bolts = 1 3 0 ft. lbs (176 N M ) 

Sunnk-^'. Slccl JQ 
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Pari No. 

• mî  
H ims 

n* '̂̂^ 
g 31ZS3 

H m-ii 
• | )1]30 

^ 1 Call Fgciory 

1 moo 
1 32006 

I 3u;& 
1 !»78 

• ma 
H 3132; 

B 31292 

H 32366 

• 32500 

• 31325 

^ 1 CJII Factory 

H 314» 

H 3160? 

I Jl«* 

DcsCfiptiM 

A8«J2 

1̂8x72 

*«xJ2 

49)172 

46*72 

63x67 

63x67 

63x67 

63i67 

63x86 

63x96 

63x86 

63xK 

S3iM 

63x86 

63x116 

63x116 

63x116 

63xU4 

&3x14« 

83 J 1U 

Haighl w/ base 
inctttalam 

92,1/2339 

92.1/2139 

91J/2383 

96,1/2*41 

97 S/2477 

79.5/2324 

79.5/2324 

SO.3/2344 

80.3/Z344 

96.6/2J58 

96.6/27S« 

96.6/27Sfi 

97.0/2769 

97.0/2789 

97.0/2769 

128 5/3264 

126 5/3264 

128 S/3264 

158.5/4026 

158,5/4026 

1$8i/4026 

Inches/vM 

76.0/1930 

77.0/19SS 

78,0/1981 

n.B/20U 

81,7/2075 

67.0/1702 

67,0/1702 

67,8/1722 

67.8/irzz 

84.1 / 2136 

84.1/2136 

84,1/2136 

94 s/2146 

84.5/2146 

84,5/2146 

116,0/2946 

116,0/2946 

116,0/2946 

146.0/3706 

146.0/3 7Ce 

146.0/3708 

Gal tons / Lrwn 

463/1753 

463/1753 

463/1753 

463/1753 

463/1753 

600/2271 

600/2271 

600/2271 

600/2271 

850/3218 

850/3218 

850/3218 

850/3218 

850/3218 

850/3218 

1250/4732 

1260/4732 

1230/4732 

1600/6057 

1600/E057 

1800/6057 

Cubic 
FMt 

61,9 

61,9 

ff1.9 

Gi.g 

61.9 

B0,2 

80.2 

aoi 

80.2 

114 

114 

114 

114 

114 

114 

167 

167 

167 

214 

214 

214 

Open 

6*FLG 

TFLG 

l ^ M W Y 

6-FLG 

i rMWY 

6'FLG 

IffFLG 

irMWY 

16*MWY 

6'FLG 

r H G 

10̂  FLO 

W t M t i 

I fMWY 

wwm 
16-KfWY 

16-MWY 

16'MWT 

H-MWY 

16*MWY 

Ifi-MWY 

BotUM 
Open 

N/A 

6*FLG 

B-fLG 

6'FLG 

e-fLG 

6'FLG 

rFLG 

PFLG 

10" ac 

6'fLG 

FFLG 

6'FLG 

S-FLC 

ffFLG 

lO^FLG 

6-FLG 

B"FLG 

10-FLG 

FFLO 

rFLG 

ICTFLC 

Sl% 

WA 

N/A 

N/A 

4*FLG 

r fLG 

N/A 

N/A 

N/A 

N/A 

N/A 

4"FLG 

N/A 

N/A 

4'FLG 

N/A 

N/A 

4-FLG 

UIA 

N/A 

4'FLG 

N/A 

Bottom 
Sidt 

N/A 

N/A 

N/A 

4'FLG 

4* FLO 

N/A 

N/A 

N/A 

N/A 

N/A 

4'FLG 

N/A 

N/A 

4-FLG 

N/A 

N/A 

4-FLG 

WA 

N/A 

4'fLG 

N/A 

BAM 

tripod 

iripod 

tripod 

vipod 

uipod 

tripoa 

Ulpod 

irlpod 

irlfwd 

tripod 

irtpQij 

t r lpM 

irlpod 

trtpod 

tripod 

iripod 

nripod 

trippd 

iripod 

tripod 

Vipod 

SAip 
WtigM 

780 

780 

780 

780 

780 

900 

• 

900 

900 

1*25 

1425 

1Z00 

1200 

1425 

1425 

1425 

1775 

• 

2025 

2025 

2025 

'Mevsur^ments are subjoct to charKie wKhcMJt nodce and oro for rcferonca only. 

Coksr Optkxs,- A L . A lmond B L - B t u e BK*Dlacl( G f t - G r a y N A - N & u - a l 

NQTE: S«9 f lsx connect ion »ncl v«cuum b r u k e r i n fo rma t i on on page 13. 

i 
tnMKHatJcn T ipc 

- Bolt bsie to /loor 
• Calculate height for valve arxl 

bate combined (sec pl>oto) 

FI»aVitre 

2750 

2850 

2900 

1930 

3150 

3900 

TankDI«. 
hGho/mni 

18/457 

21/533 

24, X/$10, 782 

3«/B14 

42/1067 

48-63/1219-160) 

AMv HI. [X) 
IncAn/mm 

6.5 /165 

6,5/165 

12/305 

13/330 

10/2S4 

15/361 
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Top Moun t D i f f user 

OiametAf 

18-18 

21-36 

Top Op»n 

6-FLG 

6--8" 

Part No. 
Cotnposha 

5679 

N/A 

P»rtNo. 
FRP 

N/A 

5700 

System 
Connection 

3' FNPT 

3"FNFT 

Flow Rate 
(GPM) 

88 

88 

Top Moun t High F low Hub and Lateral 

DIvmatar 
Qnchct) 

21-63 

12-63 

Top Opan 

6" FLO 

16"MWY 

Part No. 
Composit* 

$6B0 

10877 

$y«tain 
Conn«ction 

3'FNPT 

3' FNPT 

Flow R«t« 
(GPM) 

200 

200 

Bot tom Moun t Hub and Lateral 

DiamMM 
(InchM) 

18 

21 

24 

30 

36 

BOttOffTl 
Op*n 

4'-8" 

4".B' 

4".e-

4". 8" 

4-. 8" 

Pirt No, 
Composlt* 

56S9 

S669 

5670 

11039 

11040 

PwtNe. 
FRP 

N/A 

5668 

5669 

N/A 

N/A 

System 
Cofincetian 

2" Slip 

2 ' Slip 

2" Slip 

2" Slip 

2" Slip 

FlowRMc 
(GPM) 

100 

10O 

100 

100 

100 

Bot tom Moun t Hub and Lateral 

OiatTMtM 
(lnch«) 

IB 

21 

21 

24 

24 

30 

30 

36 

36 

?" 
48 

Bottom 
OpMI 

6"FLG 

6'. 8 

6-FLG 

6".B 

6-FLG 

6--8 

e'FLG 

B--8 

6"FLG 

6-FLG 

6-FLG 

PirtNa 
Compocit* 

11790 

N/A 

5078 

N/A 

5678 

N/A 

56S3 

N/A 

5684 

5686 

.S666 

PsTt No* 
FFP 

N/A 

5696 

N/A 

5697 

N/A 

5696 

N/A 

5693 

N/A 

N/A 

N/A 

System 
Connaetion 

3" FNPT 

r F N P T 

3-FNPT 

r FNPT 

3'FNPT 

3-FNPT 

3" FNPT 

3" FNPT 

3" FNPT 

3" FNPT 

3-FNPT 

Flow Rat* 
(GPM) 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

122 

Noie. Flow rate? cslculatM with a 5 p»( pressure drop. 
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Dome Volume (gallons) 
and Stra ight Wall Gallon per Inch 

0 
OnchM) 

12 

13 

M 

16 

18 

21 

24 

30 

36 

(L ' ' 
1 ^a 

63 

Nominal DiamatM^ 

Gallons* Gallon / Inch 
(0n« Dome) (Appmx.) 

1,0 

1.4 

1,7 

2.7 

3.7 

6,2 

9.3 

18 

33 

52 

74 

168 

0.5 

O.S 

0.6 

0.8 

1.0 

1,< 

1,9 

Z i 

4.2 

S.7 

7.5 

13.0 

A 
(Sq-Fart) 

0.7 

0.9 

1.1 

1.3 

1.8 

2.4 

3.0 

4.6 

6.7 

9.0 

12.0 

20,0 

•CuOt Fl. • 0,1337 X Gallons 

Vacuum Breaker Insta l lat ion 

VACUUM BREAKER 
CONTROL VALVE 

Flex Connectors Installation 

VACUUM BREAKER 
['(LOCATION OPTIONAL) 

VACUUM BREAKER 

FLEX CONNECTORS 

NOTE: Flexibia connectors must be Installed betwwn hard piping and tank openings. These prossura vessels aro rated for an 
Internal nagatlve pressure of 5' HG (17 Pa) vacuum below atmospheric. If ne9aUv« pressure wu ld tvar vcamt 5" Hg (17 Pa), an 
abe<x«nc vecoum breaker must also ba properly installed. Failure to install (lex connegtlon properly or Improper Installation of« 
vacuum tjreaker when required, may void the wan-anty, 



12 HCXeS FOR V1«- I7.fll BOLTS 
ON A #̂ B.SO {215.8) B.C. 

FLANGE lO 
0i«3Cl4a.SQ REF 

axe ECM 

REWStONS 

OEsciunwN 
HRST RELEASE 

DATE 

11/a9«>6 HX> 
AITD 

FLANGE OO 

8.S1 [160.1] 
{3PLACE$ 

2.9605.0 
(BPUlC^ 

I— iU.VQtSiiJOaMA.AJ 

A 048LZSCl22&e] B.a 

05O.77l^t2eaftt8.4] 

TMPOO BASE DETAIL 

MAX OPERATlNa PftE36UFIE 
MAX OPEflATINa TEMI»EHATURE 
TANK VOLUME 
0O*e VOLUME 
TWIK WBGHT WfTH BASE 

160 PSK} [1034 ItPA] 
1to«iF (M°G] 
44aGAL [1753 U 
740AL EiaOL] 
494 IBS B24KD1 

AoOvrJs} 

DwtwMTsiw itMaoesi44a 

m4.aiCs63.sII 

1. N0T6UrAaUEFORPNEUiyMtCmESBUnEAmJCATI0N3u 
>. TVWlCElXNaATESUPTO.as}S.4fflii4ATUMaMUM0P£fUn«lPRESS(ME. 

f U X B l f OOftfteCflCMS AR€ naxlMIENDEDTD raC^EMnUOMQETO 
TMETANKOftHPHa 

t . T/MCI3fU1EDronAM«(7ERHiU.KQAnVEPRESSUn£0f:a,ainrto 
VACUUM. waHffiVAcuuMVAUUEaMtiarrsEPREVBiTEDnmiiAN 
iUtEQIMTE VACUUM MEAKER 

4. MNMJHCL£AMNKie0F4aiepait.4OHTOPREQUinEPFOnP1Pt»ANO 
MWlBJVERBMa. 

c ivncAurr SVMD0I3 PSI o p s p ^ o u 

i r o c i j i t M t 

fAHfTSUgr. 
MBWWiiawirTgeiiMrMBnDitcae'mranMnni iiiiiHie i w f i i i f . r w c ( i T » M 

Peirtaix 
:Wist;ef .Ttaia^"^"% 

CMMBOHCMMOHUM 

48X72 TANK Y/ITH THIPOO BASE 
6" SNA TOP A a(3rrOM FIANQE 

H CHSK-5055 
eciaMOBcstoniiiT | 

http://m4.aiCs63.sII
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REVISIONS 

\ ^ n . 
)Vt/W 

P^TE 

REF. Krr -5292 

IT-

" • • . 

^ ^ ' 

u 
"1J 
12 

11 
10 
0 

a 
7 
6 
5 
4 
3 
2 
1 

mt 

12 
'?* 

12 

tz 

g 

1 
<rr. 

5279 
M14 
S730 
47M-1 

475<M 
4735-25 
4 ^ - 3 

478^2 
2694-6S 
S083 

S724 
Q46S 
5733 
3732 

r m m . 

O W W 17 1/< X 11 1/4" X K T 

INSTRUCHOHS 

yCMTDt 
Ba.t 
WASHER 

ADAPTER 

wae 
Nvr 
(J-RWG 

Pre (cpvc) 1 
HUB Oes) 

WTDJAL 

A u m a \ 
(iAP WTOW. 

NKue M l necxmcH 

a u . OF MATFKIALS 

STRUCTURAL • * « ^ ' ^ 
NORTH AMERICA CHMIBCN. CHQ 

mc 

BOTTOM MOUNT HUB AND WTEfWL S ^ E M 
ASSEMBLY for 42r - ^ a * FUNGED COUPOSnE 
TAMKS 

m<MN 

CHECKED 

PFOJ. £Nft 

OIR «f ENG 

SS 

JU 

M 

05/W/SS 

A NONE 

OWrnM MJMBOI ON.«y. 

5686 D 
KD l O F T j r ' 



WATTS FS20 Nema 4X Type FLOW SWITCH 
• Corrosion-resistant • Epoxy coated • Zinc die-cast enclosure 

Provides accurate monitoring of flow in pipelines servicing water systems. 
Recommended for use in areas of high humidity for indoor or outdoor installations 
requiring Nema 4X water-tight, dust-tight and corrosion-resistant enclosures. The 
FS20 flow switch is primarily designed to be used as an automatic control or safety 
device. The single pole, double-throw switch can be wired to start or stop a motor when 
2i flow or no flow condition exists or actuate an alarm when flow is inadequate. Turns 
off alarm when adequate flow is restored. 

TYPICAL USES 
Signal devices - for flow or no flow 
Control of motors - for pumps, compressors, etc. 
Alarms - warn of trouble where flow failure is 

critical 
Heating Units — to start or stop a heat source 
Metering Devices - to control equipment that 

supplies additives for blending 

TYPICAL APPLICATIONS 
•Air Conditioning 
• Water Treatment 
•Liquid Transfer Systems 
•Additive/Blending Systems 
•Water Cooled Equipment 

• Pumping Systems 
• Hot Water Supply Systems 
• Hot Water Space Heating 
• Processing Systems 

SPECIFICATIONS 
Canadian Standards Assoc. Listed No. LR-5827 
Underwriter's Laboratories Listed U.S.A. No. IISI 
Maximum Pressure: 150psi 
Maximum Temperature: 300°F 
Shipping Weight: 3 lbs. 
1" NPT connection. 

PADDLES 
3 in 1 Paddle - A segmented beryllium copper paddle 
is quickly adaptable for 1" through 3" pipe. The 
extended beryllium copper paddle, also included, is for 
larger pipe sizes up to 6". 

Paddle length conforms to ASTM tee standards. 

Replacement 
Kit Number Description 

RK FS10-3-1 3-in-1 Paddle 
RKFS10-6 6" Paddle 
RKPRP-218-3957 O-RIng 
RKPRP-124 O-RIng 
RKPRP-152 0-Ring 

® 

/ | \ 

TYPICAL C O N D I T I O N S 
• Equipment splashing water 
• Seepage of water 
• Leakage of hose directed water 
• Severe general condensation 
• Windblown dust and water 
• Sleet or icy conditions 

F E A T U R E S 
• Parts in contact with liquid in pipe 

are of brass and beryllium copper. 
• Brass alloy bellows seals switch 

assembly from the line. 
• Two adjusting sctews (fine and course) 

provides easy way to adjust sensitivity 
to flow. 

• 'A" threaded conduit hub to accept 
Standard vapor-proof connectors 

• Removable cover for easy access 
to switch terminals where wiring 
will not interfere with operation 
mechanism. 

• Cover construction of zinc die-cast 
with epoxy coated finish. 

• Furnished with 1" NPT connection. 
• Switch assembly independent and 

removable from mounting adaptor, 
allows proper paddle orientation, 
avoiding improper operation. 

• Canadian Standards Association lisced. 
• Underwriter's Laboratories Inc. listed. 



DIMENSIONS 

rnwT 

^ VA' — * ^ 

W Threaded 
Conduit 
Hut 

1'/j-HEX 

rPipe 
Thread 

PADDLE LENGTH 
Included with each flow switch are four paddles. Shortest paddle (A) can be used for 1" pipe size only. Second 
shortest paddle (B) can be used as is for 2" pipe size; but can be trimmed for 1 'A" and I Vi" pipe size. Third 
shortest paddle (C) can be used as is for 3" pipe size, but must be trimmed for 2'/2" pipe size. Longest paddle 
(D) can be used as is for 6" pipe size, but must be trimmed for 4" and 5" pipe size. 

The "L" dimensions below refer to 
the untrimmed paddle lengths. 

(A) j ^ 

"L" 
Dimensions 

(B) 

f 
If. 

(C) 

fT 
T 
i 

Extended 
Paddle 

(D) 

6'A-

See Paddle Length Selection Table 
on page 6. 

ACTUAL SIZE PADDLE TEMPLATE For Trimming 

\ \ 
\ \ 

T 

V/t' I 1%" 1^ ' 278" I 

/ 
-L. 

rl 
1 1 

1 1 

\ 
2%" I 

/ 
/ 
/ 

3%" 41/4" 

^ 

5%" 6%" 

IMPOR'lAN'l-
Mount flow switch in position so that the paddle assembly is at a right angle to the flow. The 
stamped arrow on bottom plate mounting and top cover gum label arrow must both point in direc
tion of flow. (See page 6 for "Installation" and page 7 for "Flow rates and wiring information.") 



P A D D L E L E N G T H S E L E C T I O N 

Included with each flow switch are four paddles; a 3 in 1 paddle and an extended paddle. Refer to the 
paddle length selection table below for correct paddle length in relation to the pipe size being used. 

PADDLE LENGTH SELECTION TABLE 

.Pipe*? 
'Size 

VA-

V/2 

2W 

m&mm 
r : ; T 8 » ; S l z e ' ^ , * •'•••• 

r x r x i " 

VA-xVA'xV 

Vh-xVh-xV 

2-xrxv 

2 W X 2'/2" X 2 ' 

3 - x 3 ' x 1 -

flg] 

IPllaililleitlii 
r A Segment 

r A Segment & 
Trimmed 

2* B Segment 

1" A Segment & 
Trimmed 

2" B Segment 

V A Segment & 
2" B Segment 

r A & 2 - B 
Segments & 
Trimmed 3" 
Segments 

1-A, 2-B, 3'C 
Segments 

1" A Segment & 
2" 8 Segment 

1" A & 2" B Segments & 
Trimmed 3" C Segments 

VA, 2 ' B & 3 ' C 
Segments 

r A , 2 ' B , 3 - C & 
Trimmed 4' D Segments 

rA,2-B, r c & 
Trimmed 4" D Segments 

TA, 2-B, 3-C& 
Trimmed 4" 0 Segments 

^W 

m-

2V*-

4V4-

5V4" 

Model 
FS10 

E 
S, 

t — M I N . 5 X D-—HJ(—MIN.5 X D—j j 

31 

Model 
FS20 £ ? = ¥ » 

i S 

APfROXIMATtiy ! • t I USE H*Lf COUPLING 

If a reducing tee is not available and a standard tee is 
used, install a face bushing in top opening to keep 
waterflow indicator as close to tee as possible. 
If a welding fitting is to be used, use only a half cou
pling. (Make sure hole in main is VA2" diameter before 
welding coupling.) 

ACTUAL SIZE PADDLE TEMPLATE For FS10C or FS20. 

—rv 
\ \ 
\ \ 

' / 
/ / 

- ^ o ^y>' zw 2Vt ' I 3'/4' 4%" 574" 674" 



FLOW RATES 
FLOW RATES Requi red to Ac tua te the No. FS10C or FS20 F low S w i t c h in Hor izonta l Pipe 

Flow rates in U.S. gallons per minute (GPM). Velocity in feet per second (FPS). 

'Equipped with extended paddle t r immed to pipe size. 

Factory or 
Minimum 
Flow Setting 

Maximum 
Flow Setting 

ACTIVATION 
FLOW 

DEACTIVATION 
NO FLOW 

ACTIVATION 
FLOW 

DEACTIVATION 
NO FLOW 

GPM 

FPS 

GPM 

FPS 

GPM 
FPS 

GPM 

FPS 

5.2 

2.01 

2.0 
.77 

11.5 
4.44 

8.5 

3.28 

7.9 
1.74 

3.2 
.71 

18.0 

3.98 

14.6 
3.23 

10.0 
1.62 

5.3 

.66 

18.0 
2.91 

15.1 
2.44 

13.2 

1.29 

8.1 

.79 

34.1 
3.33 

29.2 
2.85 

20.9 
.92 

9.9 
.44 

53.9 
2.38 

44.4 

1.96 

30.0 

1.30 

12.0 

.52 

52.0 

2.26 

46.1 
2.00 

39.0 

1.0 

19.0 

.50 

73.5 
1.86 

64.0 
1.67 

'Flow rates for these sizes are calculated. 

58.0 
.94 

29.0 
.47 

115.0 
1.85 

92.0 
1.48 

79.0 

.88 

39.6 
.44 

166.0 
1.84 

123.0 
1.37/ 

WIRING 
IMPORTANT: Electrical installation must be performed by a qualif ied person and in accordance 

with local codes. 

Electrical Rating 

Motor Duty 
Full Load 

Locked Rotor 

120V.A.C. 
7.4 A.RL 

44.4 A.F.L. 
120V.D.C. 
0.3 Amps 

240 V.A.C. 
3.7 A.F.L. 
22.2 A.F.L. 
240 V.D.C. 
0.15 Amps 

PILOT DUTY: A.C. 125 V.A., 120-240 V 

Schematics of No. FS10C or FS20 Operation 

r« • -
I I 

FLOW NO FLOW 

1. Flow switch used to sound alarm, 
light signal, actuate relays or starter 
switches for motors, pumps, etc., when flow 
occurs. 

2. Flow Switch used to sound alarm, 
light signal, actuate relays or starter 
switches for motors, pumps, etc., when 
no flow occurs. 

1 

FLOW » 
CLOSES - * 
CIRCUIT 

FLOW » 
OPtNS •• 

CIRCUIT 

®̂  

®. 

1 
N 

! 

I 



INSTALLATION INSTRUCTION - WATTS TYPE NEMA 4X FS20 FLOW SWITCH 

T 
T 
T 

GENERAL APPLICATION 

TYPICAL CONDITIONS: 

For indoors and outdoors installation of high humidity requiring watertight, dusttight and corrosion resistant enclosures. 

- Equipment splashing water - Leakage or hose directed water - Wind blown dust and water 

- Seepage of water - Severe general condensation - Sleet or icy conditions 

Electrical installation must be performed by a qualified person and in accordance with all local codes. 

Flow switch should be installed in horizontal or vertical section of a pipe or tube where there is a straight run of at least 5 pipe diameters 

IMPORTANT 

LOCATION: 

on each side. 

f/OUNTING: Flow switch should be installed vertically upright in tees or welded fittings. 

ELECTRICAL INSTALLATION; Watertight and dusttight installations require the use of rigid galvanized metal conduit and fittings. Temperature 

exceeding 180°F requires electrical wiring insulation rated at 75°C or 167°F. Select required mode of operation and electrical wire in accordance with 

appropriate diagram (Fig. 1 or 2). Cover flange screws should be torqued to approximately 30-40 inch pound. Following mechanical and electrical instal

lation, test flow switch for desired operation. 

VERTICAL PIPE INSTALLATIONS: Flow rates for vertical installations are not available. However, the FS20 generally operates satisfactorily when in

stalled m a vertical pipe with either upward or downward flow provided there is no amount of dirt or sediment in the water. In order to confirm satisfactory 

operation, it is advisable to hold the FS20 in position to be installed and manually check for "no flow" switch operation (by hand operation of the paddle) 

m 

m 

I* 

m\ 

m 

J 

PIPE 
SIZE 

; 1 4 

• • ; 

-

r 1 • ; 

4 

i ' 

INSTALLATION USING 
ASTI^ TEE 

TEE SIZE 

) ' X : - X r 

M'J « M/4"< r 

•:\ 2 ^ M'2 » V 

2 X 2 x r 

?.1.2' x 2 - h ' 2 ' K f 

3 x j X -I-

PADDLE 

I'A Segment 

TA Segment & 
Trimmed 

2 B Segment 

I'A Segment 4 
Trimmed 

2"B Segment 

I'A Segment* 
2' B Segment 

r A S 2 - B 
Segments & 
Trimmed 3"C 

Segments 

I'A. 2-B, S, 3 0 
Segments 

1 INSTALLATION USING 
WELDED FITTING 

PADDLE 

I'A Segment i 2-B Segment 

I 'A* 2"B Segments 4 
Trimmed 3'C Segments 

TA. 2'B, S, 3'C Segments 

VA, J'B, 3'C, and 
Trimmed 4"D Segments 

I'A, 2'B, 3-C, and 
Trimmed 4'D Segments 

I'A, 2'B, 3'C, 4'D Segments 

TRIMMED 
DIMENSION 

" L " 

1-5/8' 

1-3/4' 

2-3/4-

4-1/4' 

5-1/4-

— MIN 5 X D M IN .S .X D — 

1 , , I 
APPKOXIMATEIY I" I I USE H,\LF COrPLING 

If a reducing tee is not available and a standard tee I 
Is used, Install a face bush ing In top opening to J 
keep waterf low indicator as close to tee as possible. I 

If a welded f i t t ing is to be used, use only a half 
coupl ing. (Make sure hole in main is 1-5/32" dia. 
before weld ing coupl ing.) 

" L " refers to t r im length In table. 

PADDLE LENGTH: Included with each flow switch are four paddles. Shortest paddle (A) can be used for 1" pipe size only. 
Second shortest paddle (8) can be used as is with paddle (A) for 2" pipe size; but must be trimmed for 1-1/4" and 1-1/2" pipe size. 
Third shortest paddle (C) can be used as is with paddle (A) and (B) for 3" pipe size, but must be tnmmed for 2-1/2" pipe size. 
Longest paddle (D) can be used as is with paddle (A), (B) and (C) for 6" pipe size, but must be trimmed for 4" and 5" pipe size. 

(A) 

Qi- T 
2 .1 '8 -

(C) (D) 

T 
3-l/<-i 

,1 

Extended 
Paddle 

FLOW 

NOTE: PADDLE LENGTH CONFORMS TO 
6-i'<" ASTM TEE STANDARD. 

USE TEMPLATE BELOW TO TRIM 
PADDLE TO REQUIRED LENGTH "L". 

(B 
Always check operation ot flow switch to make sure paadie 
is free to move in the tee, coupling or ptpe before (mishmg 
the installation. 

ACTUAL SIZE TEMPLATE TO TRIM DIMENSION "L" 

T T " 
\ \ 
I \ 

T T 
I 

1-1/8" 1-5/8" 

J-

S 2-1/8- I 

' / ) 
/ / ' 

2-3/4" 

-L 

I 
I 

3-1/4* ) 
/ 

/ 
L_ 

4-1/4' S-1/4' 6-1/4' 

-L J -

IMPORTANT: 
MGuni flow Switch in position so that the paddle assembly is at a right angle to the flow. The stamped arrow on bottom plate mounting and lat)el arrow on body must both 
pomi in Oireclion of flow. 

• UNDERWRITERS 17>>B0RAT0RY LISTED • MAXIMUM PRESSURE 175 PSI 
» CANADIAN STANDARD'S ASSOCIATION LISTED » MAXIMUM TEMPERATURE 300°F 

IS-FS20 
EDP# 5003207 rev 2 



FLOW RATES REQUIRED TO ACTUATE No. FS20 FLOW SWITCH IN HORIZONTAL PIPE 
Flow rates in U S . gallons per minute (GPM). Velocity in feet per second (FPS). 

"Equipped with extended paddle trimmed to pipe size 

Pipe SI 
Flow Sw 

Factory or 
Minimum 

Flow Setting 

Maximum 
Flow Setting 

re in Which 
tch Instal led 

ACTIVATION 
FLOW 

DEACTIVATION 

ACTIVATION FLOW 

DEACTIVATION 

GPM 

FPS 

GPM 

FPS 

GPM 

FPS 

GPM 

FPS 

1" 

5.2 

2.01 

2.0 

0.77 

11.5 

4.44 

8.5 

3 28 

1-1/4" 

7.9 

1.74 

3.2 

0.71 

18.0 

3.98 

14.6 

3.23 

1.1/2" 

10.0 

1.62 

5.3 

0,86 

18,0 

2.91 

15.1 

i . H T 

V 

13.2 

1.29 

8.1 

0.79 

34.1 

3.33 

29,2 

2,85 

2-1/2" 

20.9 

0.92 

9.9 

0.44 

53.9 

2.38 

44.4 

1.96 

3" 

30.0 

1.30 

12.0 

0.52 

52.0 

2.26 

46.1 

2,00 

*4" 

39.0 

1.0 

19.0 

0.50 

73.5 

1.86 

64.0 

, 1-67 

•5" 

58 0 

0 94 

29 0 

0,47 

115,0 

1.85 

92.0 

1 48 

•6" 

79 9 

0 8o 

39 c 

0.14 

166 0 

1.84 

123.0 

1 37 

•Flow rates for these sizes are calculated. 

ADJUSTMENT 
TO ADJUST SETTINGS, FOLLOW 
A OR B INSTRUCTIONS. BE 
SURE FLOW SWITCH COVER IS 
REPLACED BEFORE LEAVING 
JOB 

COARSE 
SENStTlTY 

ADJUSTMENT 

FINE 
SENSlTlTY 

ADJUSTMENT 

A. FINE SENSITIVITY 
1. REMOVE SWITCH COVER. 
2. FOR FINER SENSITIVITY, TURN 

RANGE .|WpjUSTING SCREW 
CLOCK\^l^=f LOCATED ON 
L E V E R ; l | ^ f TO MICROSWITCH. 

B. COAF^E SENSITIVITY 
1. REMOVE SV\^CH COVER. 
2. FOR HIGHER FLOW RATE, TURN 

RANGE ADJUSTING SCREW 
CLOCKWISE. LOCATED WITH 
ADJUSTING SPRING. 

3. FOR LOWER FLOW RATE, TURN 
COUNTERCLOCKWISE. 

=® us WIRING INSTRUCTIONS @ 
Electrical Rating 

Motor Duty 
Full Load 

Locked Rotor 

120 V.AC. 
7.4A.F.L. 
44.4 A.F.L. 

120 V.D.C. 
0.3 Amps 

240V.A.C. 
3.7 A F.L. ^ 
22.2 A FL 

240 V.D.C. 
0.15 Amps 

.. . , ., .... .. ^̂  PILO T DUTY; A.C. 125 VA. 120-240 V 

_ ^ ' 

^ 

Schematics of No. FS20 Operation 

NO FLOW 

f,9 1 

F,g2 

LINE 

VOAO 

Fiov. switch used to sound alarm, iigrit signal, actuate relays or starter 
swilches ior motors, pumps, etc, when flow occurs. 

Flow switch used to sound alarm, light signal, actuate relays or starter 
switches for motors pumps etc. when no flow occurs 

OPTIONS: 
••L" Pi lo i L igh i 

-BSP" Bndsn Threaded Body 

REPAIRS AND REPLACEMENT 

WARNING: This product coniains cnemicais 
i(hown to the State al Calilomia to cause cancel 
ano binli delects or oiiier reprot̂ ucitve harm 
[Cairloihia law requires this warntr^ to t)c given 
ID cusiomeis in the Slate ol Calilomta ) 
For mort inlormatioi' www w»ttsiniJ.com/pf(tpG5 

1 

1 

1 

T 

T 

T 
r 
r 
r 
r 
1 

r 
- : : O L . - S AND COVER MAY BE REPLACED IN THE FIELD OTHER FIELD REPAIRS MUST NOT BE MADE. REPLACEMENT FLOW SWITCHES MAY BE 

WHEN ORDERING A REPLACEMENT SWITCH, SPECIFY PRODUCT NUMBER .D FROM THE NEAREST WATTS DISTRIBUTOR OR WHOLESALER 
•,N ON THE FLOW SWITCH 

REPLACEMENT KIT # DESCRIPTION 
RKFSlO-3- i PADDLE A, B & C 
RKFSlC-6 PADDLED 
RK PRP-216-3957 -Q" RING 
RK-PRP-124 ••C'RING 
RK-PRP-152 "C 'R ING 

WATTS^ 
REGULATOR 

USA: 815 Chestnut St.. Nortti Andover, MA 01845-6096 w v j w . w a u s r e g x o m 
CANADA: 5435 Noilt i Service Rd , Burlington, Ont, L7L 5H7 tvww.waftscanaoa.ca 



Instruction Manual 

Electrical Actuator Unit Type EA 20 

GEORGE FISCHER +GF+ 
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1. Introduction 

This instruction manual contains all the information 
regarding design, installation and start-up proce
dure for the electrical actuator unit Type EA 20. 

Warnings: 
• Do not work on this unit before disconnecting it 

from the mains! 
• The actuator is factory preset to a mains volta

ge of 230 V AC By all means refer to Item 2.1. 
• Electric actuators do not have a safety position. 

In cose of a mains breakdown, the actuator 
resp. the volve remains in its actual position. 

• Any work done on the actuator may only be 
carried out by authorized and trained person
nel. 

• These products are according to the Machine 
Guidelines 98/37/EG (ancient 89/392/EWGl 
not regarded as machines; they are, however, 
built into installations which ore regarded as 
machines. 

Note 
We distinctly emphasize that operation is 
prohibited until it has been confirmed that the 
machine (plant) into which the products have 
been built corresponds to the conditions of the 
EC Machine Guidelines 98/37/EG (ancient 
89/392/EWG), 

48 GEORGE FISCHER *GF* 



2. Design of the actuator 

The standard version of the electrical actuator 
EA 20 consists of the following elements: spur-
wheel gear, DC motor, power supply board as 
well as components for limit positioning. For speci
al applications, the actuator can be equipped with 
additional modular components (see Item 6). 

1 Limit Switch SI und 52 
2 Spindle for additional 

switching cams 
3 Mounting space for addi

tional limit switches 
4 Mounting space for po

tentiometer and/or opera
ting time adjustment 
module 

5 DC motor 
6 Visual position indicator 

^ valve closes 
/ " ^ volve opens 

1 Spur-wheel gear 
2 Unit plug 
3 Connector terminal strip 

for external connections 
max. 1,5 mm' 

4 Electrical supply unit 

GEORGE RSCHER * C f * 49 



2.1 Mains Voltage Selection 

230 V, 50-60 Hz 

The actuator is hctary preset 
for 230 V -

^ ^ : ^ > 

115 V, 50-60 Hz 

Selecting 115 V -
con be done by char]ging 
the corresponding jumpers as 
shown in the diagram 

i Do not w o r k unit w h e n under vo l tage ! 

50 GIOItGE FtSCHU tCF* 



2.2 Wi r ing Diagram 
Standard Version 

Position ind icator 

3/2-waY 

/u^ltiporr 
mixing valve 

A 

®̂  
B 

B-C 

A-C 

L-poti 

A 

^ 
B 

B 

C 

)^ ! 

2/2-way 

C 

closed 

open 

As a component the 
electrical actuator unit 
EA 20 is delivered in 
position «open» (A-B) 

brown 

^ • ^ open close 

WW green 

r 
M2 

vv w 

Ml 

f n 
S 2 ^ 

2 1 
r 
green 

red red 

u 

r 
L 

<r Tfe 

IL « 
block red 

Connecf eorth 
conductor lo 
transformer 

green green/ 
yellow 

^ 

«closed» / « o p e n » 
A 

DC 
+ 
-

AC 
LI 
N 
PE 

i 

n 

Do not use SI and S2 for electric posi t ion 
feedback . 

GEORGE FISCHER * G f * 51 



3. Design of Actuated Valve 

The electrical actuator Type EA 20 can be moun
ted on a valve via a suitable intermediate housing. 
The actuators ore delivered ex factory in the 
«open» position. Pictured below under 3.1 and 3.2 
ore the assembly parts necessary for the automa
tic boll valve Type 111-113 and Type 115 from 
George Fischer. Both end positions ore preset in 
the factory. It is necessary to readjust them after 
the customer has assembled the unit (see Item 4). 

il 

H 
/. Type EA 20 Actuator unit 

2. Couplir)g, Screws 

3. Bail valve bracket 
DN W-32 (i-port) 

A. Ball valve bracket 
DN 40-50 (L-port) 
DN 10-50 (Multipart 
mixing valve) 

5.3-v/ay ball valve Type 343 

3.1 Boll va lve Type 115 

L-port 
DN 10-50 

® 

• 

Multiport mixing valve 
DN 10-50 

(D 

® ifilQdlQQ 

0 

® . . J^ 

52 GEORGE FISCHER *CF* 



3 .2 B a l l v a l v e T y p e s 111-113 

W i t h manual over r ide 

Actuotor unit 
Type EA 20 

W i t h o u t manua l over r ide 

Coupling lever 

Manual override lever 

Intermediate housing 

Boll valve bracket Type 126 
^ top half 

if—Brocket clamps 

Wedge 
Screws 
Coupling pieces 

Boll valve Type 346 

Ball valve bracket 
< ^ Type 126, bottom half 

Wedge 

Procedure 
(Boll valve with manual override) 
• Screw the top half of the ball valve bracket to 

the actuator, together with the intermediote 
housing, manual override lever and coupling 
lever 

• Fit the boll valve into the bottom half of bracket 
• Place the actuator with the top half of the 

bracket on the ball valve, install the brocket 
damps and fix with wedges. 

M 

m 
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4. Installation of the actuator 

Warning: 
Before the actuotor is connected to the mains, the 
following must be checked; 
• is the actuator adjusted to the correct mains 

voltage 
(see Item 2.1) 

• are the electrical connections correct 
(see Item 2.2) 

Adjustments 
If o complete actuated valve is being supplied by 
George Fischer, no further adjustments ore neces
sary. If the customer assembles the unit or if a 
repair has been done, the end positions must be 
checked and if necessary adjusted. 
Adjustments can only be done on dismounted 
valves. 

Limit switch positions: 
Switch SI opens at «open» position 
Switch S2 opens at «closed» position 
(see diagram in the margin} 

Procedure 
Both switching cams 51 and S2 ore to be adjusted 
so that the actuating angle is less than 90° ^ . 
Drive the actuator until one limit switch, is opera
ted. The end positions can be adjusted by moving 
the switching cams, as the actuator follows them. 

« 
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5. Specifications 
5.1 A c t u a t o r unit 

Nominol voltage 

Power consumpffon 

Pfofection 

Duty cycle 

Over lood prolecl ion 

Electric connection 

Control lime 

Angle of operat ion 

Continuous torque 

Peok tofque 

Operat ing temperature 

Permissible humidity 

Body materiol 

Position indicator 

115/230 V, 5 0 - 6 0 Hz 
(switchoblej 
24 V • / 24 V, 5 0 - 6 0 Hz 
48 V, 5 0 - 6 0 Hz on request 

12 W 

IP 65 in accordance with DIN 40050 

100% 01 25 °C / 70% at 50 °C, 20 min 

Dependent on current and time 
(automatic reset]" 

Cable plug 3 P+E in occordance with 
DIN 43650 
oddit ionol coble connections PG I! 

6s /90° ' ^ 

mox. 270°, set lo 90° 

12 Nm 

25 Nm 

- 1 0 ^ 0 * 5 0 ° ^ 

0 -98%, non-condensing 

PP fiberglass reinforced 
external screws rust-proof 

visuol, integrated 

" The overload protection is designed to protect 
both motor and power supply board. If the over
load protection device has triggered, if will reset 
automatically when the unit has cooled down 
sufficiently and the actuator will operate again. 

'̂ For temperatures below -10 °C the heating ele
ment Nr. 198 190 142/ .. 143 should be installed 
(see Item 6.6). 

I 
i 

E 
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5.2 Block Diagram 

N 
o— 

open 

J. 
dosed 2 

SI 

Jk 

input voltage 
selection 

230^ 

'W2 

power suoply o^e,|oad protection 

] [ 

reversing circuit 

^ 

^ 

5.3 Dimensions 

r • -

. 

-

Lu LU 

, 6 1 85 

„ 

• ' ' ^ * ; 

56 GEORGE RSCHER t G F * 



6. Assembly and Connection 
of Modular Components 

The electrical actuator EA 20 is equipped with 
fastening points which allow for additional modu
lar components to be mounted. 

The configuration of these points is described 
under Section 2. The electrical connection is mode 
by means of a second coble plug or a threaded 
coble joint Pg 11 (depending on the number of 
connecting wires). The respective kits ore prepared 
for installation, the electric cables ore cut to size 
and packaged accordingly. 

In the following sections, the corresponding as
sembly points and the wiring ore illustrated. 

I 

Ml 

M 
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6.1 Intermediate position 

Description 

Set of 2 additional auxiliary switches 
for intermediate position 

Technical Data 

250 V ~ , 10 A 

Code 

199 190 141 

1 Additional switching cams 

2 Limit switches S3, S4 

Adjust the central position 
1. Adiust the «Open» A and «Open» B 

(fine adjustment by moving the cams 
with 0 small screw driver). 

2. Move the actuator to position C 
(from B outgoing). 

3. Move the com S3 by rotating clock
wise to the change over point, 

4. Move the com S4 by rotating onti* 
clockwise to the change over point. 

5. Connect the D/E and connections 
according to diagram. 

Note: 
Do not insert the connections D/E and 
Fyet. 

Caution: 
Connections to S3 end S4 are under 
supply voltage. 

58 

Wiring diagram Nr. 199 190 141 

horizonlol 
version 

A 

O* o*i 
ft ' 2 1 

verLcal bbck I 
version ' - <— 

A gfey ^ ^ ^ 

trom from 
A ^ - v A 

H I I _ 



6.2 M e c h a n i c a l l imit swi tches 

Description 

Kit with 2 additional auxiliary switches 

Kit with 4 additional auxiliary switches 

Kit with 2 additional auxiliary switches 
with gold contacts 

Technical Data 

250 V - , 10 A 

250 V - , 10 A 

4-30 V -
1-100 mA 

Code 

199 190 138 

199 190 139 

199 190 149 

1 Additional switching 
cames 

2 Limit switches S5, S6 or 
S5 to SB 

t 
^f 

Wiring diagram 
Nr. 199 190 139 

Wir ing diagram 
Nr. 199 190 138/149 

0 cn tn 

DC 
+ 
_ 

AC 
LI 
N 
PE 

E 
i>i 
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6.3 Induct ive l imit swi tches 

The mechanical installation of these switches is 
identical to those under 6.2. 
An additional metal operator must be mounted so 
that the active surface of the inductive switch can 
be activated. 

Description 

Kit with 2 additional auxiliary switches 
inductive, with LED NPN 

Kit with 2 additional auxiliary switches 
inductive, with LED PNP 

Kit with 2 additional auxiliary switches 
inductive Namur 

Technical Data 

9,6-55 V -
0,2 A 

9,6-55 V -
0,2 A 
5-24 V -
10 mA 

Code 
199 190 146 

199 190 147 

199 190 148 

i 

i 

i 

Wiring Diagram 
Nr. 199 190 146 NPN 
Nr. 199 190 147 PNP 

Wiring Diagram 
Nr. 199 190 148 

" Y Y Y ^"""X •*Q\ 

' • - PNP 

DC 
+ 
_ 

AC » 

LI 
N 
PE 
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6.4 Potentiometer 

The potentiometer must be mounted on closed 
valves. Before mounting, the potentiometer must 
be turned to the end position, so that O-H is 
measured between the red and the white connec
ting wires. 

Description 

Potentiometer kit 

Technical Data 

l-kO 
Code 

199 190 140 

Wiring Diagram 
Nr. 199 190 140 
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6.5 Operat ing time adjustment module 
(Vario) 

T -10-80 seconds, Nr. 199 190 144 
(The vario drives the motor stepwise.) 

Description 
Operating time adjustment module 

Technical Data 
10-80 s 

Code 
199 190 144 

1 Potentiometer for time 
adjustment 
/ ^ time is reduced 
/ ^ time is extended 

2 The operating time adjust
ment module is connected 
electrically to this plug (2] 
on the power supply unit. 
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6.6 Heating element 

Description 
Heating element 

Heating element 

Technical Data 
100-120 V, 50-60 Hz 
200-240 V, 50-60 Hz 
24 V - / -

Code 
199 190 142 

199 190 143 

Wiring Diagram 
Nr. 199 190 142 
Nr. 199 190 143 

a 

1-

11 I 
f E D 

o 
« i ' N 1 I 

H H i ff: 

1 Heating cartridge 

2 Temperature switch 
Switching point on: 0 "C 
Switching point off: + 5 °C 

3 Mounting bracket 

DC 
+ 

-

AC 
LI 
N 
PE 

i 
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7. Troubleshooting Guide 

Problem 

Motor does not run 

Motor only runs in one 
direction 

Transformer gets very 
hot 

Overload protection 
triggers (self resetting) 

Valve does not close or 
open correctly 

Possible Error 

no mains voltage 
(terminal 1,2,3) 

internal wiring error 

switching cams 51 and 
52 adjusted incorrectly 

throw-over relay does 
not function 

wrong input voltage 
selected 

friction torque of valve 

too high 

defective motor 

duty rating too high 

switching cams SI and/ 
or 32 not adjusted 

Solution 

find customer's error 

check actuator 

see Item 4 

replace power supply 
board 

see Item 2.1 

clean and lubricate 
valve 

replace motor 

increase cycle time 

apply measures to 
decrease ambient 
temperature 

see Item 4 

For customer service please consult the specialist 
ot your nearest George Fischer soles office. 
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8. Individual Parts / Spare Parts 

1 

2 

3 

Description 

Unit plug, complete 

Gear box and motor (irrespective of voltage] 

Power supply unit 
115/230 V ~ / 5 0 - 6 0 Hz 
2^ V - / ~ 
48 V ~ 

Eleclricol Actuator, complete 
115/230 V ~ / 5 0 - 6 0 Hz 
2 d V - / -
48 V ~ / 50-60 H2 

Cover set consisting of: 
1 cover 1 clamp 
1 showcose inspection glass 1 seal 
1 O-Ring 5 PT-screws 

Sealing set consisting of: 
4 screw 1 sealing ring 
5 PT screw A spring wasfier 
1 sfiaft seal 1 O-Ring 

Limit switcf̂  set consisting of: 
2 limit switcties 
4 screws 
4 woshers 

Position indicator 

Code 

198 000 147 

198 800 972 

198 150 586 
198 150 587 
198 150 588 

198 150 431 
198 150 433 
198 150 450 

198 000 138 

198 000 139 

198 000 140 

198 800 899 

I 

d 

mm 

16 
20 
25 
32 
40 
50 
63 

DN 

mm 

to 
15 
20 
25 
32 
40 
50 

Zoll 

V« 
7 i 
V* 

I 
V h 
tv. 
2 

Intermediate 
element witfi 
manual overfide 

198 000 100 
198 000 100 
198 000 101 
198 000 102 
198 000 103 
198 000 104 
198 000 105 

Intermediate 
element witfioul 
monuol override 

198 000 110 
198 000 n o 
198 000 111 
198 000 112 
198 000 113 
198 000 114 
198 000 115 

Boll valve 
bracket 
Type 126 

161 126 005 
161 126 005 
161 126 007 
161 126 008 
161 126 009 
161 126010 
161 126 011 
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Data Itidustrial Series 1000 Manual 

Introduction 

Model 1000 

Ttie Modal 1000 is a micioprocessor-t iased liquid flow monitor designed to provide 
accurate rsadir>g of (low rate and total accumulated volume. II calculates and displays 
flow rate t iased on the input frequency from any Data industrial rx>n-magnetic flow sensor 
ar>d the Inside diameter of the pipe beirtg monitored. T l ie inside pipe diameler is entered 
by memtxane switches on Itie front panel. The Model 1000 provides flow rate in gallon 
per minuta and total flow in galtons. Tl>e Model 1000C provides units of cubic feel per 
rTMnute arx] total cutiic feet. Both ttie Model 1000 ar>d 1000C use pipe diameters in inches. 
ThoMode l lOOOLpn jv idesun i tso f liters per minute and total liters. The fc»odel 1000M 
provides units of cutNC meters per minute and total cubic meters. Tt>e Models 1000L and 
100DM use pipe diameters in mill imeters. It is possiti le to convert orte model to another 
usir>g av3ilat>le conversion kits. 

Data Industrial sensors provide an input frequency wl>ich is proportional lo Bow 
rate. A preamplrfier is contairted in each sensor, allowing the pulse signal to travel up to 
2000 feet wi l txx j l additional amplificalion. Pcrwer to operate ttw sensor is provided by the 
Model 1000. The impeller, shaft and O-rings are replaceable in Ihe field. 

The Model 1000 provides a pulse output, programmable from ttie face keypad, to 
drive an optional mechanical totalizer, relay, or to interface wiffi other data collection 
equipment that can accept a pulse or dry contact dosu re signal. 

The reseitable electronic totalizer eliminates the need for an electro-mechanical 
counter in most applications. It retains its memory of total f low for 10 years even when 
power is lost. 

Ttie Model 1000 may t w "locked" to prevent unauttwrized access or inadvertent 
resetting ot total Row or changes to calibration of diameler ai id pulse output. The unit can 
t>e unlocked from tt>e keyboard by an authorized user. 

Model 1200 

Tl ie Model 1200 C^ibrator is a miaoprocessor-based unit designed to aid in the calit>ra-
bon o l Data IrwJustrial analog output devices. II cak:ulales ar>d displays the flow » units of 
gallons per mirnite based on the input frequer>cy From any Data Industhal a'%alog output 
device (or (low sensor} ar>d ttie inside diameter of the pipe being monitored. The ins»de 
pipe diameler. measured in inches, is entered on the front parcel keys Other units o l 
measure tor diameter, fkiw rate arid lotat f low are available. 

AH Data Industhal analog transmitters may be adjusted in the fieM for lull scale 
flow range. When conr ieded to the sensor terminals of the transmitter, the Model 1200 
win display ttte lull scale in GPM when ttie appropriate pipe I D . is entered, provkling a 
visual indicator wt ien adjusting ihe analog transmitter. It is powered with two 9 V alkaline 
batteries. 
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Model 1000 Installation 

Loca t ion 
In any mounting arrangement, the primary concem is easy viewing ar>d convenient 
operation of tt>e keytoard . 

Tlie unit generates very litUe heat, so rio conskjeration need tie given lo cooling or 
vantilalkin. 

Mechanical Installation 

Surface Mount ! r tg 

The Model 1000 can be mounted on any Hat pariol, requiririg only a smaH opening in ttte 
panel lo dear (he electrical connector and 4 screw holes lor mounting. It projects only 1 
1'2' from the panel. 

1} Remove dress plugs from the front of the u n i t 

2) Dri l lholes in panel for screws and cut out for electrical connector as st>own in 

Figure 1. 

3) Screw unit dovm with user-provkled screws for the .25* holes. 

4) Replace dress plugs on front of the unit. 

F igure 1 
Sur face M o u n t i n g 

DfiM 4 holes .25- (6 4) 

• < > 

/ 
^ ^^m 

2,25-
C57 2) 

^)-

3 .71 -

3 .71 - (94.2) 

(Dirnensions in parentheses - mm) 
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Flush Mounting 

1) Remove dress pk jg i from ttie fconi of the unit. 

2) Take 8-32 screws provided arid place ttwough front of the unit. Tighten tt ie screws 
to the rear cover so thai Ihey act as protecting studs. 

3) Ftace tt ie l lush mount plate over Vrm dres* plug holes In the front of the unit and 
screw in the 4 adapters provkled. 

4) Cut out 4.75* X 4 .75 ' hole a * shown In Figgre 2 . 

5) Take tt ie 2 U-t>rackets provided and fit Ihem over tt>e S-32 screws Using nuts 
provkled. d a m p tfte unit to panel with the U-brackets. 

F igure 2 

F lush M o u n t i n g 

4 . 7 r (120.7) 

4.75-
(120.7) 

{On<«fi(iORS vi parentheses - mm) 
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Condu i t Box Mount ing 

1) Remove dress pkigs f rom t t ie front of ttte I A M M 1000. 

2) Put ktck-washers onto condui l box spacers and screw inio bacti of Model 1000. 

3) Attach • waterproof conduit fitting with grounding kig in tMt lom of conduit Ixnt. 

4) Align box to spacers so Itiat l ioie for wiring will be lacing down when unit is l i n M y 
mounted, as shown In Figure 3A. 

5) Use 4 seal screws lo attach tMX to Model 1000. Make sure that Itte box edge fimdy 
and evenly seats against Die gaskel in t l ie rear panel. 

6) Replace dress pkigs on ttie front of the unit. Make sure O-ring seals are in tac t 

7) Mounl ttie unit using ttie welded txackets provided on ttie conduit box. Refer lo 
Figure 3B for the wekled bracket dimensions. 

Figure 3A 

Condu i t Box A t tsch i rwn t 

L O C K W A S H E R 

S P A C E R 

• S E A L S C R E W 

- C O N D U I T F R O M B O T T O M 

F igure 3B 
Condur t Box M o u n t i n g 

> -
S.25- 1133 4) 

3.00* 
<76.2) 

7~ 

(DinMiiaon* in paiHiihMH - mm) 
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Electromechanical Totalizer 

1) Cut an operWig . 875 ' x 1.45' In panel ass t i own in Figure 4. 

2) Lift wire d ip up. insert through opening, and bring d i p down to engage i l . The d i p 
has two possible posilkms on ttie totalizer in order to handle a wide range o l panel 
thKknesses. 

F igure 4 

E lec t r omechan i ca l To ta l i ze r 

1.45- pe.8) 

; CUT OUT . T ; ' " , 

(Dimensions in parentf ieses - mm) 

Relay Outpu t 

This is akeady mounted and wired except fiar your contact closure connections. See the 
electrical installatkxi section o( t l i is manual-

D a t a I n d u s t r i a l S e r i e s lOOO M a n u a l 

Electtical Installation 

Make sure all ottier ftow sensor and pulse connections are wired before applying power lo 
the unit. Warn ing : This meter operates only on DC power. Voltages t>etween 10 V D C a n d 
30 VDC are aHowed. To power from an AC power source, order the AC adapter as de
scribed in the "Options" section of Specifications. 

Power Cable 

C o n n e d blad( with white stripe wire lo power positive ( • ) . trfack wire to power negative (-). 
Refer to Figure 5 lor diagram o l the terminal strip lor this part of the installation. 

F igure 5 
Te rm ina l S t r i p 

Earth G iound L ^ Hole 

POWER 

H -
SENSOR 

S 1 - 1 SHLD 

PULSE 

-»- -
SENSOR 

o| 0 -f 

Pulse Ou tpu t 

If an extemal totalizer or other device is t>eir>9 used, connect positive lead to pulse positive 
[») and negative lead to pulse negative (-). 

Series 200: Conned red wire to sensor signal (s). third terminal from the lelt. and Ihe 
black wire lo sensor negative (-). and bare virire lo sensor SHLD. 

Series 4000: C o n n e d red wire lo sensor posit ive(*) end terminal on the right, black 
wrire to sensor negative (-). while vrire lo sensor ^ n a l (s), bare wire to sensor shield 
(SHLD). 

The ModellOOO supplies 10-12VDC to Ifie sensor lenninals through a I K ohm 
source impedence. which is regulated to 8VDC a l .5 ma current Ijy the sensor. For 
safety, this kiw voltage is eledronical ly isolaled f rom the DC line. If the sensor is to 
be located in a hazardous area, we recommend that the sensor leads tie interrupted 
by an intrinsically sale barrier. 

m ^ 
jjoiLucunin^Xa nBLuw-BUjnun.utiiiii -.fj.-
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Relay Ou tpu t 

The relay cott wires have akeady t ieen conneded to tfie lemwia l slnp al ttie fadory For 
c o n t a d connect ion i , simply crimp the lugs provided to your wires and conned to the relay 
contacts, as shown in Figure 6 

F i g u r e s 
Relay Ou tpu t 

liLO^ i 

C O M M O I 

Ear th G r o u n d 

For sur toc* or dusA mourrt 
Attach green wire with tannnlnal lug l o tapped tiole above lerminat sfrip with screw and h x * 
washer. Attach other end to Earlh Ground. 

For conduit box moun/ing 
Ensure Itiat the green wire is also attached lo ttie conduit Rtling to ensure that ttie conduit 
tx)x is grounded. 
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Units Conversion Kits 

1) Turn off power to ttie unit and disconned aH wires. 

2) Remove Hie round rear panel access cover with a PtiiNips screwdriver. 

3) Locate the program chip on ttie orcuit board (refer lo Figure 7). This is the ctiip wHh 
a latiel on it which is inserted in a socket. 

F igure 7 
Loca t i ng and Remov ing P rog ram C h i p 

Using a wide ti lade screwdriver, and working first from one side and Hien the ottier, 
gently pry up trie chip lo remove it from the socket. Be sure to insert ttie blade 
between ttie socket and Hie chip, rather tl ian underneath Itie socket, as you coukl 
damage the socket leg. Take care lo avoid con tad with t l ie circuit tx>ard as circuil 
traces can easily tie damaged. 

Handle ttie replacement program chip with care. It is sensitive to small electrical 
discharges such as sialic e ledr ld ty . Before handling, touch a grounded metal 
surtace with your hands. If Itie pms of ttie chip are splayed and do not match Ihe 
socket row spadng, lay Itie ctiip on a flat, d e a n su r f ad and t>erid them slightly (refer 
to Figures 6 and 9} 



Figure B 
Correct Pin A n g l e 
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Figure 9 
Cor rec t i ng Splayed P i n i 

Pin* • laM'Bng la lo 
r*citecwii*m ^l ip 

M maw aaity wWi i iKkw 

n 
Pns •KMhar Vian • W angl* 

•o they nuK t t t i t f ntm 
lOCkAI mCBpCDn 

U » • d M n •urtaoa Hiwn bsntng pun 

Orient the chip so that Itie notched end of Ihe chip matches itie notch in the socket 
body (notch to Ihe left with ttie unit upright). Refer lo Figures 10 and 1 1 . GenHy and 
firmly press ttie chip into Itie socket untH it bottoms out, ensuring Ihat aH pins mate 
property. 

F igure 10 

F igure 11 

Fiom Conversion KH 
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7) Replace the access cover and reconned ttie wires lo the unit. 

NOTE: Alter making the conversion, some difficulty may be encountered in operating the 
Model 1000 when it is first turned on . This is because previously legal values o l pipe 
diameter still stored in the memory are often illegal using the new programmed units of 
measure. Your display may stiow " C A L ' o r "18.8.8*. Turn the power lo the unit OFF lor a 
lew seconds and back ON. Check and reset if necessary all values of diameler, total flow, 
units/pulse, and security code tielore using Ihe converted Model 1000. 

8) Apply ttie new units o l measure latiet to the front panel of the Model 1000. II t h e o k l 
unils were CFM. LPM, or CUBIC METERS, remove ttie okf label Clean the base 
latiel above Ihe display using alcotiol and a lint-free do th or paper-wipe. Peel o i l the 
backing on ttie new lat>el and apply il above the display. Once posit ioned, press the 
entire latiel 5u<face lo set the pressure-sensitive adhesive. 

9) Using a pennaneni martiing pen, add the letter ' C (CFM), T (IMP GAL), T ' (LPM), 
ot ' M * (CUBIC METERS) at Ihe end of the model numtier on your serial number 
label(s): or change ttia model no. to a 01019 i l you've opted for the Auto Restart 
opbon. 

10 

-I 1 
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Operation 

Model 1000 

The front access keyt ioard provides membrane swHdies ttiat enter the pipe size, s e l e d 
flow rate or total How for display, reset ttie total f low lo zero, set ttie desired pulse output 
in gatlons-per-pulse, and lo enter and change the security code. Note: If you Und Ihal 
you can display settings but carviol reset them, read the section entitled *Unk>cking/Using 
ttie Security Code. ' 

The fol lowing instructkxis assume your monitor is a Model 1000 wilh units of G P M , 
GALLONS, and inches o l pipe diameter. If your monitor is a Model 1000C, 1000L. or 
1000M. Ihe operation Is the same but Itie units are as marked on ttie front panel. 

Model 1200 

Ttie Model 12(W Is powered by two (2) standanj 9V transislor batleries (customer sup
plied )kx :a ted under the rearcover, with an ON/OFF switch k icaled on ttie rear of ttie 
condui l box cover. A 6-foot catile with alligalor d i p s is provkJed for signal input connec
t ions. Connect as follows: 

Model 
1200 

Red 

Btack 

wtnw 

Yaiow 

2 2 0 S w i M 
Flow Sensor 

mc 

BtoCk 

R M 

ShMd 

4000 S w i M 
Fkiw Sensor 

Red 

Black 

Whto 

ShieU 

D l i p l i y or 
Analog Transmitter 

N/C 

• Sensor Inpul 

* Seiwv Input 

Sruekj 

Ftow sensors Conned as shown k i tfie table at iove. Note Itiat ttie wires are not necessar
ily paired cotor for color, and a l connections not always required, depending on Hie type 
o l sensor t>eing used. 

When cooneding lo an analog transmitter such as the Model 750M or a Model 500, the 
WHITE wire o l the Model 12O0 shoukj be conneded lo the ( • ) SENSOR INPUT, while the 
BLACK wire is connected to the (-) SENSOR INPUT wire No oOier connections are 
reouired: t iowever. these connedions can be st^arad with a ftow sensor if desired. This is 
e s p e d a l y useful In final system check-out. 

In l l i a l Se t t ings 

f P I P E ) 
I p i A M J 

Measure ttie pipe diameter as accurately as possible. T t ie proper pipe diameler 
has a large effect on the f low rale accuracy. A table of common pipe sizes with 
•c t iedules srx) their inside diameters are provMed in Die SpeciGcalions Section. 

11 
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2) Pipe diameter resolutkin IS from 0.00 lo 19.99 <n hundreds o f a n m c h and from 20.0 
to 40.0 in tenths of an inch (0.0 lo 199.9 in tenths of a m m and 200 to 1016 in 
wt io lemm), 

3) For pipe sizes ttiat are Irom 3" up l o 40 .0 ' (76 ,2 to 1016 mm), any pipe diameter 
may be enlered. For pipe sizes ttiat are below 3" (76.2 mm), only Ihe diameter for 
Ihe Data Industrial tee and sensor series can t ie entered, as shown in the tables in 
Ihe Specricaf>on5 Sectk>n. 

4) To calibrate the display, press RESET and then PIPE D IAM The LCD wiH display 
a pipe diameter. Increase or decrease the numtier by pushing itie up and down 
arrow keys on ttie front panel lo correspiond lo ttie inside diameter of the pipe 
t>eing monitored. 

5) When increasing or decreasing ttie pipe diameter in ttie LCD, note ttiat Itie kxiget 
ttie arrow key is depressed, ttie faster the numbers will count, 

6) After entering the c o r r e d diameler, press RESET again. 

7) The Series 1000 wiH t>egin lo monitor Uquki f low and totalization is returned lo zero 
galtons. 

Note: If during calibrateon no key is pressed for 4 seconds, t t ie display will automatwaSy 
revert to Itow rate wittiout cfianging the pipe dianieler calibration. 

(Not avai lable w i l h Modal 1200 uni t ) 

1) t (a pu lsetx j tput is requi red. i t is user-calit>raled by entering the numt>er of gaHons 
per Pulse desired. Press RESET and UNITS/PULSE. 

2) The setting can t>e made from 0.01 to 1.999,000.000 galtons per pulse in the same 
resolution increments used for total fk>w. The increment listings are provkJed ki Itie 
Specfficofions sedion. 

3) Ttie maximum limit of 100 pulses per second (100 Hz) output controls how kDw tl ie 
minimum atknvedgaRons/pulse may t>e set. Ttie Model 1000 will not a l kw a 
setUrig below Hiis kiw limrL 

4) Setting the UNfTSyPULSE is much like setting a digital watch. The display wiH 
sfiow Itie present value with ttie UNITS DIGIT flashing (Since decimals and 
multipliers may be used, UNITS DIGIT refers lo Itie rightmost digit even ttiough it 
may represent tens, hundreds, etc.) 

5) Press the up or down keys to sel the UNITS DIGIT, Press RESET to enter the 
UNITS DIGIT. The display wHI freeze the UNITS DIGIT and flash the TENS DIGIT. 

6) Repeal this settkig and entering procedure for the TENS and HUNDREDS DIG
ITS. 

7) Next, Iheleftmost decimal prunl wil l t iegin to flash. Press the up key lo move (he 
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dedmat to Bie right. Addit ional presses ot Vie up key w i l cause ttie display of no 
dednta l and then ttie multiplier setting. 

8) Once Ihe decimal or mullipllar Is set, press RESET one more l ime lo enter this 
value. 

9) Press RESET a final t ime to enter the UNfTS /PUtSE value. 

N o t * : Entering a new pipe diameler wil l automaticaPy reset ttie UNfTS/PULSE output to 
00.00. 

D isp lay Opera t ion 

(F L O W ^ 
HATE I 

Pressing the FLOW RATE membrane switch displays ttie cxirrent flow rale with ttie 
word T L O W * . Display resokjtkxi is described in t t ie SpecMcations sedk in . 
Update rate is 1 second. Ttie display win continue to stiow (low rate untfl some ottier 
key is pressed. 

Pressing Vie FLOW TOTAL nwmt i rane swHch displays Itie ftow (in galtons) sccumu-
laled since Ihe last manual reset with Die words T O T A L * and T L O W . Display resohi-
tion is ttie same as lor flow rate. 
Ttie e ledronic totalizer retains its memory of total flow even wt ien power is lost, and w i i 
t iegin where It left off when power resumes. 
Update rate is 1 second. Ttie display win continue to show total Bow uoS some ottier 
key is pressed. 
Pressing RESET then the F L O W T O T A L memtirane switches resets the unit. 

[ ^ - ( ^ 

The display wM show *00.00' and will then resume accumulating total flow. 
No lo : Entering new pipe diameter will autonubcal ly reset total ftow to 00 00. 
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( P I P E ] 
I OIAM J 

Pressing the PIPE DIAM membrane switch wiH st iow ttie stored value of pipe diameter 
lor four (4) seconds, tt ien default to flow rata. 

UNITS 

PULSE I | f | ^ ( ava l laWa w i th M o d a l 1200 uni t ) 

The display w i l i t i o w t tM Mored units/pulse vakie for four (4) seconds, tt ien default to 
flowrate. 

Faun Olsp laya 

Power inlerrupbons. H o m i n g s t i kes , or ottier l e c t i i c a l problems can cause faults to 
occur in Itie Series 1000. 

Power In te r rup t ions 

• Stioutd power be interrupted for more than a lew seconds, when power is restored ttie 
Series 1000 win resume operation, t n i t ' — ' w i l l t>esJiown in the display. 

• Pressing any key will resume normal display, t>ul total flow shouki t>e questioned since 
tome flow volume may C>e unaccounted for during the power intemipl ion. 

• A-1019 Software Option will start up on Fkjw Rate, ^n ten toggled to Total, Ihe legend 
"Total Flow" will flash at 1 second kitorvata. Pressing "TolaT once w i l causa the flashing 
legend to stop. 

Electr ica l P rob lems 

• The Series 1000 continuousty d ie i rks for vaW settings, tf problems exist due to an 
eledTical fault. Ihe display w i l stiow 'CAL*. (n ttiis case, it w i l be necessary lo reset ttie 
initial sett>igs as descrit>ed earlier. 

Bat tery ReplacerrMnl (Mode l 1200 on ly ) 

The Model i200wiU operate for approximately 6 t i ou r so l continuous operation. 
To replace baffsnes. 

1) Always slkla the battery switch on the back cover to 'OFF ' . 

2) Unscrew Itie 4 screws on back cover. Remove cover. I ieing careful not to strain Itie 
internal wiring. 

3) Loosen ttie 2 screws which d a m p down the battery tiracket. 

4) Unsnap Itie battery connectors, sikte out Itie 2 t>atteries, and replace. 

14 
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Un lock ing Us ing the Secur i ty C o d e (Model 1000 on ly ) 

You can ctioose to " lock 'your Model 1OO0 by using the security code feature. Once the 
Model 1000 is tocked, Itie total accumulated Row volume may not be reset end Ihe pipe 
diameter and units/pulse calibration settings may not be changed without first entering Itie 
proper code. As shipped from Die l ado ry , ttie Model 1000 is unh>i(ed and will remain so 
unless you change ttie code sett ing. See t t ie ins t rud ions fo rc t iang ingRie security code 
on ttie last page of Itiis manual. 

Located above the 'P IPE D I A M ' key is a hkklen key. 
To unlock the Model 1000: 

1) Press the hidden key. The display wril show "000* with the units (rightmost) digS 
flashing. 

2) Press Die up or down keys to set ttie units digit, then press RESET to enter i l . The 
display win freeze the units digit and flash Itie tens digit. 

3) Repeat Diis setting and entering procedure for ttie tens and hundreds digits, 

4) Afler you enter ttie hundreds digit, the Model 1000 accepts Die code you have 
entered and compares it to Die security code in memory. If you tiave entered ttie 
co r red code, the display will st iow 'SET.* If not, it will default to display of ftow rate 
without unlocking. 

5) Once unlocked, you can reset ttie total and change the calibration sellings, tf • 
period of 10 seconds elapses with no key presses, the Model 1000 will automati-
calty return to the locked state. 
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Specifications 

1000 Series 

L iqu id Measurement Uni ts 
• GalkHis per minute and total galkyis (Model 1000) 
• Liters per minute and total lilers (Model 1000L) 
' Cut iK tee t per minute and total cutiic feet (Model 1000C) 
• Cubic meters per minute and total cutiic meters (Model 10OOM) 

F low Calit>ration Range 
• 0,50* to 40,00" pipe sizes (12.7 to 1,016 mm) 

Disp lay Reso lu t ion tor the F L O W RATE a n d r O T X I . F L O W ind ica to rs 
0.0 lo 199.S in tenths 
200 to 1,999 in wtiole numtiers 
2,000 lo 19,990 in increments of 10 
20,000 to 199,900 m increments of 100 
200,000 to 1,999.000 in kicrements of 1,000 
2,000,000 to 19.990.000 in increments of 10,000 
20,000,000 to 199,900.000 in increments of 100.000 
200,000,000 to 1,999,000,000 in kicrements of 1,000,000 

Disp lay Update Rate 
• One (1) second 

Tempera ture Ranges 
• Operating Temperature: 32* to 158*F (0* to 70*C) 
• S to rageTBmpera lu re ; -40 " to194*F { -40* to90"C) 

D imens ions 
• Model 1000; 4.63* x 4 . 6 r x 2.25* 
• Model 1000 Surface Mounted: 4 .63 ' x 4.63* x 1 SO* 
• Model 1000 Fkjsh Mounted: 5.665' x 5.665' x .125 ' 
• Model 1000 Conduil Box Mounted: 4.63" x 4.63" x 3 7 5 ' 

Weight 
• 2.B pounds 

Case 
• Cast Aluminum 
• Front panel meets NEMA 4x rabng 

Power l o r Mode l 1000 
• 9-34VDC 
• Reverse and overvoltage protected to 34 VDC 
• Power of l continuous memory of total accumulated flow, pipe diameler arxl units/pulse 

calibratKMi 
• 60 mNlianip power consurrpBon, including sensor 

Power for M o d e M 200 
• Two 9 V alkaline tiatleries 
- Power of l continuous memory of total accumulaled flow and pipe diameter 
• 60 miHiamp power consumption 
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Model 1000 only 

Putsa Outpu t 
• 0 to 100 Hz, 100 mill isecond pulse width at supply voltage to 5 Hz 
• Pulse width namDws lo 5 0 % duty cycle above 5 Hz 
• Maxknum current alfowed is 1 amp 
• User-settable resolutkin from .1 to 2 bil l ion flow units per pulse. Hmtted by input fre

quency of sensor (consult the factory). 

Opt ional Relay 
• SPOT con tad ratings: 10 amps © 2 4 0 VAC: 15 a m p s ® 30 VDC or 150 VAC 
• Coil voltage ratings: 12 VDC relay = 10-14 VDC; 24 VDC relay = 20-28 VDC 
• User sellable to pulse output rate 
• 20 dosures per second maximum 
• Closure rate and duratkm cont ro led by pulse ou^ iu t setting 
• Operating temperature: 3 2 ' - I 3 0 * F (0-55 'C) 

Opt iona l Total izer 
- TotakiervoBage ratings: 12 VDC =: 10-14 VDC: 24 VDC = 20-28VDC 
• 7-digrt nonreseltati le electro-niediank:al lotaKzer 
• Resolution same as for pulse output 
• User settable to pulse output rale 
• Operating temperature: 32 ' -122°F(0-50*C) 

Options for Model 1000 

F lush Mount i i i g KK 
• Part No. A1003 aHows recessed nnounttng k i panel. Hardware adapts to 144 mm 

square DIN specification 43700. Cutout may be as small as 4.75' x 4.75". 

Condu i t Box Kit 
> Part No. A1001 covers ttie rear panel with a weatherproof enclosure lor stand-akxie 

mounting in an outdoor or unpro teded location. Meets NEMA 4K. Opening provides for 
standard 1/2' conduit fitting. Mount ing brackets are wekled to akjmlnum enctosure. 
altowing surface mounting lo any flat surface. Total assemtiled dknensions are 4 .63 ' x 
4 63 ' X 3.75'. 

Factory Instal led Relay Ou tpu t K i t 
Ck>sure rate and duration for tx>th are controlled by Die Model 1000 pulse output sett ing. 
• Part No. A1004: Unit provided wiDi an SPOT relay, htominal 12 VDC coil voltage 

•Par t l*D. A1010: Unit provided with an SPOT relay, Nominal24 VDC coil voltage. 

E lec t romechan ica l T o U l i z s r K i t 
Resolutkin for both is user-sel lable: uses Die galtons per pulse feature o l the Moctel 1000. 
• Part No. AlOOe: 1 2 V D C 7-digitnon-reset1able totalizer lor panel mounting. 
- Part No. A1009: 24 VDC 7-digit noo-resetlable totalizer lor panel mounting. 

A C Power Adap te r 
• Part I * . . A1006: U L approved 120 VACouMet plug-in power supply topnavkJe 1 2 V D C 

to Die Model 1000-
- Part Ho. A1015: 220-250 VAC 50/60 Hz AC power adapter. 
• Part No. A1016: 120 VAC barrier sfrip power supply to provide 12 VDC 
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Uni ts C o n v e r s i o n Kit 
• Part No. A 1 0 1 1 : Program chip and unils latiei lor conversion to GF*M/GALLONS. 
• Part t * ) . A1Q12: Program chip and unils label for converskm to CFM/CUBIC FEET. 
• Part I to , AtOJ3.' Program chip and units label for conversion toLPM/LITERS. 
• P a r t No. A r 0 1 4 ; Program chip and units label lor conversion to CUBIC METERS/MIN, 

CUBIC METERS. 
• Part No. A f 0 ( 9 : P rog ramch ip fo rau tomat i c res ta r to lun i t after power toss. Auto Start 

displays Rate. Total legend flasties untH acknoviriedged. 

TABLE FOR ENTERING 
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DATA INDUSTRIAL TEE AND SENSOR INFORMATION 

Data Indus t r ia l 
S e n s o r Type 

2 2 0 P - 1 , 2 2 6 P D - 1 
250B-1 
250B-125 
220P-1.5,228PtJ-1,5 
22SC CI . Tee wMh 1 .S' Mat Fhpa 
22SSS C.I. Tee wih 1.S'Mat pipe 
250B-1.5 
2 2 8 P F . 1 J 
228PF-2 

220P-2 .22aPD-2 
2266-2 

2 2 8 C - 2 ( i 5 0 P S I T e e ) 
228SS-2 
2 2 8 C - 2 ( 4 0 0 P S t T e e ) 

228C-2.5 
228B-2.S 
220B. 22SB. 226B. ki 2 l / T pipe, no tee 
220SS. 226SS In 2 1/2" pipe, no tee 
220P-3.22BPD-3 
220P-4 ,228PD-4 

1000.1000C 
I.D. to tM entered 

Into Digital Display 
(Inches) 

.96 
ij06 
1JB 
ĴSO 

1.61 
1.61 
IJSZ 
1.71 
2,21 
1S4 
^ M 
2sn 
i m 
2.10 
2.51 
2.52 
2.47 
2.47 
4,02 
5.15 

1000L. lOOOM 
1.0. to tie entered 

Into Dlgltlal Display 
(mm) 

24.4 
26,7 
35.1 
38.1 
40.9 
409 
41.1 
43.4 
se.1 
49.3 
505 
52.6 
52.6 
53,3 
63.8 
64.0 
62.7 
62.7 

102.1 
130.8 

T y p k a l P i p * S izes : Ins ide Diameter ( Inches) 

ipe 
ize 

r 
4 -
5-
6" 
8" 

10" 
12" 
14" 
16-
18-
20-
24" 

Steel Pipe 
Sched40 

3.07 
403 
5.05 
6.06 
7.08 

10.02 
11 94 
13.12 
15.00 
1S.B8 
16.81 
22,63 

SchedSO 

383 
4.81 
5.76 
7.82 
9.56 

11.38 
1250 
14.31 
16,13 
17.94 
21.56 

Class 100 

458 
5.29 
6.30 
8.21 

10,27 
12.13 

PVC Pipe 
Class 125 

328 
4.22 
5.22 
622 
8.10 

10.09 
11.97 

Oats 160 

3.23 
4.15 
5,13 
6.12 
7.96 
9-92 

11.77 

CAUTION: Theat iove l is ted lnsKle Diameters r e f e r t o d e s n . new pipe. A t ^s tmen t s 

s l iouM tie made wtien scaling or buiklup of deposits are present. 

WatTanty 

IS 
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Data Industrial Corporation ("SeHer*) of 11 Industnal Dnve. Mattapoisett. Massachusetts 
02739. U.S.A.. warrants lo Die original purchaser of its product ttiat such product 
manutaclured by Data Industrial Corpo ra tk^ shall be free from defects k i materials or 
workmanship wtien installed, serviced and operated according to Data Industrial 
corporatkm instructkms or ni other such r iormaluse. This warranty is eflective for a 
period of 12 months from Die date of installatkin by the Purchaser or 18 months from the 
dale o l shipmeni by t t ie "Se l le r 'wh ichever occurs or lerminales first. This limited 
warranty does not cover damage or toss resulting Irom corroston or erosion cased by 
acids or oDier chemk:als or negligent installation improper operatkm. misuse, accklent. 
unauDiorized repak or sutistitution o l components other Dian ttiose provkJed by ttie 
'SeHer*, and does not cover limited life components such as bearings, stialts, impellers 
wtiere wear rale is a ftxictkx) of spp l«a l ion. Any component not manulactured by ttie 
' S e i c f ' t>ul induded ki Us products shall not tie covered by Diis warranty and is sokl only 
sunder such warranty as tfie manufacturer may provide. 

II Buyer or Purdiaser wisfies to make a d a i m liereunder, he shaH send writien noIk:e o l 
any defect within l i e warranty period, to 'Seter " ai the above address. 'SeNei ' may at its 
sole optkxi k i s m i d Buyer to ship subfCCI part, postage prepaid, lo the 'Se ler " at atxive 
address or authorue a representalrve to inspect the pari on site. 'Sel ler ' wiH at its sole 
option repair or replace any eflective product covered by ttus warranty, tl Buyer makes 
repairs or alterations to any product or part covered t>y Diis warranty witt ioul "Se ie rs ' prior 
writien approval, ttiis warranty stiaH tie null and void. 

The foregoing sha l constitute Buyers or Purchasers sole and enchjsrve remedy against 
"Seller", and no other remedy, including but not limited lo. kickJental or consequential 
damages for personal kijury. loss o l fluids, eases or ottier substances or lor toss o l profits 
or injury to property or person shall be available lo the Buyer or Purctiaser, The warranty 
extended liereki stiaH tie in lieu of any other knplied warranty o l merchantability or fitness 
lor a psrtknular purpose, and seller shall tiear no Natiility lor representatives or retail 
sellers. In no event stiaH Data Industrial Corporatkm tie liabie lor any contingent, 
kicidental. or consequential damage or expenses due to partial or complele inoper^ iXty 
o l i ts product. 

Changing the Security Code 
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M o d e l 1 0 0 0 o n l y 

Nota: Ttus page has been kapl separate and may be removed for security reasons. 

As stiipped from ttie factory, the security code is 1X}0 , 'Th is value leaves Die Model 1000 
contkHiously untocked for ease of use. If you ct ioose to ct iange Die code to some oDier 
value, you must enter ttie proper code to do anylt i ing ottier ttian display Die readings o l 
Die Model 1000 

To ctiange Die security code: 

1) Press and release ttie l ikMen memtvane switch, kicaled above Die PIPE DIAM hey, 
Dwee Dmes in successton. Press ttie RESET key. The display wM show tfie prasani 
vakje of ttie security code with ttie unils digit I taslwig 

2) Press Die up or down keys to ctiange the units digit, ttien press RESET to enter H. 
Ttie display w i l freeze Die units digit and flash Die lens d ig i t 

3) Repeat this setbng and entenng procedure for Die tens and hundreds digils. Ttie 
security code may be sel lor any numtier from tXX) to 255 inclusive. Upon entering 
Die hundreds digit, the Model 1000 stores the new security code. 

4) Tl ie Model 1000 remains temporarily untocked after c h a n ^ n g Die security code so 
Dial you can reset ttie total flow or recalibrate now After 10 seconds elapse with no 
key presses, ttie Model 1000 autonul ical ly locks 

5) Test to ensure thai Die unit is kicked by trying lo reset ttie pipe diameter. It you 
press RESET Dien PIPE DIAM and Die displayed diameler does not flash, the uni l 
is tocked. 

6) Mow test to ensure t f ial Die new security code is correct by untocking Die unit as 
described eariier under 'Untodung Using ttie Security Code." 

Note: tIDie Model 1000 encounters electrical problems as described under 'Faul t Dis
plays. ' the security coi le may default to a seltmg of * 0 0 1 . ' TNs w i l ensure Dial it remains 
tocked even Diough memory nnay tie tost. Always ctieck the code value afler a display of 
"CAL" due to a fault condit ion. 
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INSTRUCTION MANUAL 

REVISION: 12/92 
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WARRANTY AND ASSISTANCE 

The Model 107 and 107B Temperature Probes are warranted by CSI to be free from 
defects In materials and workmanship under norma! use and service for twelve (12) months from 
date of shipment unless specified otherwise. Batteries have no warranty. CSi's obligation under 
this warranty is limited to repairing or replacing {at CSi's option) defective products. The customer 
shall assume all costs of removing, reinstalling, and shipping defective products to CSI. CSI will 
return such products by surface carrier prepaid. This warranty shaii not apply to any CSI products 
which have been subjected to modification, misuse, neglect, accidents of nature, or shipping 
damage. This warranty is In lieu of all other warranties, expressed or implied, including warranties 
of merchantability or fitness for a particular purpose. CSI is not liable for special, indirect, 
incidental, or consequential damages. 

• 

Products may not be returned without prior authorization. To obtain a Returned Materials 
Authorization (RMA). contact CAMPBELL SCIENTIFtCi INC., phone (801) 753-2342. After an 
application engineer determines the nature of the problem, an RMA number will be issued. Please 
write this number clearly on the outside of the shipping container. Campbell Scientiflc's shipping 
address is: 

Campbell Scientific, Inc. 
RMA# 
815 West 1800 North 
Logan LTT 84321-1784 

CAMPBELL SCIENTIFIC. INC. does not accept collect calls. 

I 
I 

Non-warranty products retumed for repair should be accompanied by a purchase order to 
cover the repair. 

iMJ! 

CAMPBELL SCIENTIFIC, INC. 
815 W, 1800 N. 
Logan, UT6432M784 
USA 
Phofw (801)753-2342 
TLX 453058 
FAX (801) 752-3268 

Campball Scientific C«n«d« Corp. 
9525 41st Avenua 
Edfnonlon, Al twr l i TfiE 5X7 
CANADA 
Phon* (403)461-5158 
TLX 037-2968 (EDM) 
FAX (403)450-2531 

Cimpb«ll ScicntitJc Lid. 
14-20 Fi« Id street 
Shepshed. Leics. LE12 9AL 
ENGLAND 
Phone (44) 509 601141 
FAX (44)509 601091 
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1. GENERAL 
The 107 Air and 107B Soil/Water Temperature 
Probes incorporate the Fenwal Electronics 
UUT51J1 Thermistor probe. Custom lead 
lengths are available. Do not extend lead lengths 
by adding wire to the pigtail (connection) end 
because measurement errors will result. 

The 107 Temperature Probe Is designed for 
measuring air temperature. The 107B 
Temperature Probe Is electrically Identical, but Is 
designed to be burled or submerged up to 200 
feet in water. 

2. ACCURACY 

The overall probe accuracy Is a combination of 
Fenwal's interchangeabilrty specification, the 
precision of the bridge resistors and the 
polynomial error, in a Vorst case* example all of 
the errors add In one direction to yield accuracy 
of _t0,40c over the range of-33°Cto +48*=C. 
The error Is typically less than the specification. 
The major error component Is the j;0.2°C 
C±0.5°C at -40°C) interchangeablittty 
specification of the thermistor from 0 to eO^C. 
The interchangeabliity error Is predominantly 
offset and can be determined with a single point 
calibration. The error can then be compensated 
for with the offset entered in the measurement 
Instnjction. 

The bridge resistors are 0.1% tolerance with a 
lOppm temperature coefficient. 

Polynomial errors are tabulated in Table 1 and 
also plotted In Figure 1. 

Table 1. Polynomial Error 

RANGE"C 

-40 to -t-56 
-36 to +53 
-33 to +48 

3. WIRING 

ERROR 

<i,ooc 
<0.5°C 
<0.1°C 

The 107 schematic is shown In Figure 2, The 107 
uses a single ended analog channel, the red lead 
"Hi' can be inserted into either a HI or LO input. 

The black lead connects to any excitation 
channel. One excitation channel will drive 
several hundred 107 probes. Thus, the number of 
107 probes per excitation channel is physically 
limited by the number of lead wires that can be 
Inserted into a single excitation terminal 
(approximately 10). 

The purple lead connects to Analog Ground. 
Analog Ground, labeled "AG" on the CRiO, is the 
same as Ground for the 21X and CR7, 

The clear lead Is the shield which connects to 
Ground (G) on the datalogger. 
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4. PROGRAMMING 

Instruction 11 is used to measure the 107 Probe. 
This instnjction provides AC excitation, makes a 
single ended voltage measurement, and 
calculates the temperature in degrees Celsius 
wrth a fffih order polynomial. 

Output in Celsius is obtained with a multiplier of 1 
and an offset of 0. Fahrenheit can be obtained 
wrth a multiplier of 1.8 and an offset of 32. 

5. INSTRUCTION 11 DETAILS 

Reading this section is not necessary for general 
operation of the 107 Probe with Campbell 
Scientffic's dataloggers. 

Instruction 11 outputs a precise 4V AC excitation 
(2V with the CRiO) and measures the voltage 
drop due to the sensor resistance. The 
thermistor resistance changes with temperature. 
Instruction 11 calculates the ratio of voltage 
measured to voltage excitation (Vg/V.̂ ) which Is 
a direct function of resistance, as shown below. 

Vg/V^ = f(Rs) = Rf/(Rs + Rf) = 1000/(Rs +250000) 

where, Vg/V^ = ratio of measured to excitation 
voltage, 

Rf = fixed resistance, 
and, Rg = sensor resistance. 

Instruction 11 then calqulates temperature using a 
fifth order polynomial equation developed by 
correlating Vg/Vĵ  with temperature. The 
polynomial coefficients are given In Table 2; input 
to this equation Is (Vs/Vj()*8000. 

Table 2. PolynomI 

Coefficient 

Co 
Ci 
C2 
C3 
C4 
Cs 

i\ Coefficients 

V îlu? 

-53.4601 
9.08067 
-8.32569 x10'°i 
5,22829 X10'°2 

-1.67234 X10'03 
2.21098 xlO'05 

Table 3 displays resistance and datalogger output 
at several sensor temperatures. 

r 



107 AND 107B TEMPERATURE PROBES 

TABLE 3. Temperature, Resistance, and Datalogger Output 

; 3 

TEMPERATURE 
0 ^ 

-40.0 
-38.0 
-36,0 
-34.0 
•32.0 
-30.0 
•28.0 
-26.0 
-24,0 
-22,0 
-20.0 
-18.0 
-16.0 
-14.0 
-12,0 
-10.0 

-8.0 
•6.0 
4 .0 
•2.0 
0.0 
2.0 
4.0 
6.0 
8.0 

10.0 
12.0 
14.0 
16,0 
18.0 
20.0 
22.0 
24,0 
26,0 
28.0 
30,0 
32,0 
34,0 
36.0 
38.0 
40,0 
42.0 
44.0 
46,0 
48,0 
50.0 
52.0 
54.0 
56.0 
58,0 
60.0 

RESISTANCE 
OHMS 

4015500 
3503500 
3062000 
2680400 
2350200 
2064000 
1815500 
1599400 
1411100 
1246900 
1103400 
977910 
867910 
771370 
686530 
611870 
546070 
488000 
436680 
391270 
351020 
315320 
283600 
255390 
230260 
207850 
187840 
169950 
153950 
139610 
126740 
115190 
104800 
95447 
87022 
79422 
72560 
66356 
60743 
55658 
51048 
46863 
43062 
39605 
36458 
33591 
30976 
28590 
26409 
24415 

• 22590 

OUTPUT 

°5 . 
-39.0 
-37.4 
-35.7 
-33.9 
-32.0 
•30.1 
-28.1 
-26.1 
-24.0 
-22.0 
-20.0 
-17.9 
-15.9 
-13.9 
-12,0 
-10.0 

-8.0 
-6.0 
-4.1 
-2.1 
-0.1 
2.0 
4.0 
6.0 
8.0 

10.1 
12.1 
14.1 
16.0 
18.0 
20.0 
22,0 
23.9 
25.9 
27.9 
29.9 
32.0 
34.0 
36.0 
38.1 
40.1 
42.1 
44.1 
46,0 
47.9 
49.8 
51.6 
53.4 
55.1 
56.7 
58.3 



Installation and Operation Manual 

Harmsco' Hurricane Filters 
General 

Harmsco Hurricane Filters provide exceptionally long filter runs, reduced maintenance and lower filtration costs when used as 
combination centrifugal separator and cartridge filler or in conventional filtration applications. 

How They Work 

Centrifugal Separation 
to Remove Dense Particles 
from Liquids 
Liquid enters the Hurricane filter's outer cham
ber tangentially, producing a rotational flow. 
This flow pattern creates a centrifugal force 
which is used to separate dense panicles such 
as sand, rust, gnt and metal fines from liquids. 
Heavy panicles drop lo the bottom of the 
filter's outer chamber where Ihey are dis
charged manually, automatically or continu
ously. With the dense panicles removed, liquid 
and the lighl solids rise up, over and into an 
inner chamber where the rotational flow is 
continued. 

Up-flow Cartridge Filtration and 
Angled Pleats for Light-weight 
Particle Removal 
Lighter solids are removed in the filler's in
ner chamber by a proprietary filler cartridge 
made with deep, angled pleats which are 
directed toward the liquid's rotational flow. As 
forces of the liquid collide with ihe canndge, 
the pleats "flutter" which distributes panicu
late evenly within the pleated area. Filter effi
ciencies are dramatically improved to provide 
longer filter runs and reduced filtration costs. 
Hurricane filler elements are available in a 
wide range of micron ratings and may be 
cleaned and r e i ^ d in most applications and 
most micron ratings. 

Models & Specifications 
Three Hurricane Filter models are available for a wide range of applications, fvlodels and specifications are as follows; 

1 • 
I m 
?i 

;j 

I i 

' M 

Specif ication 

Flow rate (GPIVI) 
Filter area (pleated) 
Pipe size, inlet & outlet 
Pipe size, drain 
Filter height 
Filter diameter 

Floor space required 
Service height clearance 
Shipping weight (approx.) 

HUR-40-HP 

Up to 50 
40 sq, ft. 
2" NPT 
1" NPT 
2 1 " 
13" 
15" x 15" 
3 1 " 
40 lbs. 

J ^ HUR-90-HP 

Up to 100 
90 sq. ft. 
2" NPT 
1 " NPT 
3 1 " 
13" 
15" X 15" 
5 1 " 
51 lbs. 

HUR-170-HP 

Up to 200 
170 sq. ft. 
2" NPT 
1" NPT 
4 1 " 
13" 
15" X 15" 
72" 
64 lbs. 

Features: 
Product features include; 

• 304 stainless steel filter housings 

• Electro-polished for superior finish 
• Resistant coalings available 
• Fail-safe lids with individual studs for security 
• Brass wing-nuts for convenience 
• 90° elbow and 45° sweep on outlet 

for in-hne venical installation 
• PVC standpipe for up-flow design 
• Choice of cartridge included 

**C-^? 

HUR-40-HP HUR-90-HP 

^^iLM4 

HUR-170-HP 



Temperature & Pressure Ratings 
Hurricane Filters are rated for pressures to 150 psi and temperatures to MCF. 

Sizing 
Use the chart shown below to size Hurricane Filters for your application: 

Flow Rate 
Up to 50 GPM 
Up to 100 GPM 
Up to 200 GPM 
Up to 400 GPM 
Up to 600 GPM 
Up to 800 GPM 
Up to 1.000 GPM 

Recommended Model 
HUR-40-HP 
HUR 
HUR 
HUR 
HUR 
HUR 
HUR 

90-HP 
170-HP 
170-HP (two filters") 
170-HP (three filters'] 
170-HP (four filters') 
170-HP (five filters') 

Pleated Fitter Area 
40 sq. ft. 
90 sq. ft. 
170 sq. tt, 
340 sq. ft. (two filters') 
510 sq. ft. (three filters'] 
680 sq. ft. (four filters') 
850 sq, ft. (five filters') 

' Parallel installation with valves to i solate filters for service while other filters are operational. 

Pressure Drop 
The total head loss data shown below was developed by NSF International and indicates pressure drop with Hurricane Filter 
and one micron filler cartridge in clean water. 

I 

ID 20 30 «0 
Flow Rait (GPM) 

Pressure drop HUR-40-HP 

20 40 n BO 
Flow Rat* (GPM) 

Pressure drop HUR-40-HP 

40 BO 120 l e o 

Flow Rata (GPM) 
Pressure drop HUR-40-MP I 

Harmsco Hurricane Replacement Cartridges 

Hurricane replacement cartridges are available in a wide range of nominal micron 
ratings, shown below. Cartridges are rated for temperatures to 140°F and may be 
used to separate solids in liquids with a pH of 3 to 11. Packaged one element per 
carton. 

Cartridge Nominal Cartridge dimensions Siiip wl./ctn. 
Filter Model Product Code Micron L x OD x ID (One cartridge) 

HUR-40-HP 

HUR-90-HP 

HUR-170-HP 

HC-40-0.35 
HC-40-1 
HC-40-5 
HC-40-20 
HC-40-50 
HC-90-0,35 
HC-90-1 
HC-90-5 
HC-90-20 
HC-90-50 
HC-170-0.35 
HC-170-1 
HC-170-5 
HC-170-20 
HC-170-50 

0,35 
1 
5 
20 
50 
0.35 
1 
5 
20 
50 
0.35 
1 
5 
20 
50 

9 5/8" 
9 5/8" 
9 5/8" 
9 5/8" 
9 5/8" 
19 1/2" 
19 1/2" 
19 1/2" 
19 1/2" 
19 1/2" 
30 3/4" 
30 3/4" 
30 3/4" 
30 3/4" 
30 3/4" 

7 3/4" 
7 3/4" 
7 3/4" 
7 3/4-
7 3/4" 
7 3/4" 
7 3/4-
7 3/4" 
7 3/4" 
7 3/4" 
7 3/4" 
7 3/4" 
7 3/4" 
7 3/4" 
7 3/4" 

3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 
3" FPT 

4 lbs. 
4 lbs. 
4 lbs. 
4 lbs. 
4 lbs, 
7 lbs. 
7 lbs. 
7 lbs. 
7 lbs. 
7 lbs. 

10 Ibs-
10 Ibs-
10 lbs. 
10 lbs 
10 lt)s. 

i 
IIT 

i 

m 

" 



Hurricane Cartridge Cleaning 
Instructions 
Hurricane cartridges are made with Polyester Plus,'" a 
proprietary blend of polyester libers which can be cleaned 
in mosl applications and micron ratings lo make Hurricane 
filter elements reusable! For best results lollow the direc
tions described below: 

Wfien Cartridge Cleaning is Possible 
Clean cartridge when pressure differential is 12 psi above 
start-up differential. 

Non-cleanable Applications 
Replace canndge when pressure differential is 25 psi 
above start-up differential or when flow has diminished to 
an unacceptable level, indicating cartridge is at capacity, 

NOTE: Pressure gauges are recommended lo indicate when cartridge cleaning or replacement is necessary 

Cartridge Removal 
To remove filler carindge, drain filter 
housing. Remove wmg-nuts and iid. 
Hold cross-bar in retainer nul ana pun 
upward to remove filter cartridge and 
top plate from filler housing Foiioiv 
cleaning instructions described Deio\% 

Lid Replacement 
Replace wing-nuts syslemaiically, 
rotating around filter, "Finger tight" 
is normally sufficient. However, in ex
treme duty applications it may be 
necessary to lighten to 75 inch IDs 
of torque. Over-lighlening can cause 
damage to nm gasket. 

• I ; • • -

CAUTION: Do not rinse cartridges with acid 
until o)ls and organic matter are removed. Use 
aeiergeni lirst and lollow with a d d bath lor 
mineral removal. Flush cartridges with water 
atier muriauc or in-sodium phosphate baths. 

Cartridge Cleaning in Aqueous Applications 
For best results clean cartridge with pressure nozzle using standard hose. Direct spray 
at an angle to remove particulate (see photo). Follow these directions to remove oils, 
organic matter, algea and mineral deposits. 

OILS: Soak cartridge in a solution of tri-sodium phosphate or similar strong detergent 
(2 lbs. to ten gallons of water). Soak up to twelve hours for best results. Rinse after bath 

ORGANIC MATTER, ALGEA: Use tri-sodium phosphate solution as described above, 
plus 1 pint of liquid chlorine to kill organic matter and afgea. Soak cartridge one hour 
or longer until surface is no longer "slippery". Rinse after bath, 

CALCIUfifl, MINERAL DEPOSITS: Follow directions for "oils" described above. Soak 
cartridge for approximately ten minutes in a solution of one part of muriatic acid to 
twenty parts of water. Rinse cartridge thoroughly with waler. 

When Cartridge Cleaning is Not Possible: 
Generally, it is not possible to clean Hurricane filter cartridges when filtering petroleum-
base liquids, toxic substances, and one and below micron applications 

i 
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D i m e n s i o n s — The following drawing is provided for engineering requirements: 

Model 

HUR-40-HP 

^ HUR-90-HP 

HUR-170-HP 

A 

19 1/2" 

29 7/8" 

40 1/2" 

B 

14 3/8" 

14 3/8" 

14 3/8" 

C 

13" 

13" 

13" 

D 

12 9/16" 

17 5/8" 

27 1/2" 

E 

3 3/4" 

3 3/4" 

3 3/4" 

/ • 

/ 
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120» 
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FILTER 
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WING-NUT 

LID 

RETAINER NUT 

RIM GASKET 

TOP PLATE 

CanriOge SuD-assemoiy 

Pnoi 10 insiaiii^^g car-
ifidge m filler, place lop 

lite plate on lop ol canndge 
wilh clip upward Tfifeaa 
on reiainer nui secj.'eiy 
tor proper seal 
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Installation 
Install filler using 2" couplers for inlet and outlet with 1 " cou
pler for drain pipe. Shut-off valves should be installed on 
inlet, outlet and on drain pipe to be able to service the filter 
and isolate it when necessary. Pressure gauges are also 
recommended before and after the filter to easily calculate the 
pressure differential and to know when cartridge should be 
cleaned or replaced. Threaded flanged fittings for inlet and out
let are available by special order. 

Lid Fitting 

1/4" FPT Lid Fitting 
One-quarter inch FPT fittings are 
installed in Hurricane Filter lids for a 
number of customer supplied options, 
including petcock for pressure relief, 
pressure gauge, sensor, thermocou-
pier, etc. This fitting should be plugged 
at time of installation if one of these 
options are not installed. 

H a r m s c o Inc, I n d u s t r i a l F i l te rs 

L i m i t e d War ran ty 

1. Harmsco, Inc. warrants its line of Industrial Fillers to be free 
ol Oelecis in material and workmansfiip lor a period of one 
year Irom tfie date ol installation. 

2. THIS WARRANTY EXCLUDES THE FOLLOWING: 

A. Any Iresfi water unit installed for sail waler use. 

( ^ B. Damage caused by improper installation, operation or 
( ^ care 

g C. Cnemicai anack. 

^ D. RuDDer type pads and normal wear items i.e.: " O " 
( ^ rings, rim gaskets, wing-nuts, pipe caps, holding rods. 

><^ E. Any costs of labor or expenses expended in tfie removal 
^ ano/or installation of Unit, or any surrounding device. 

><=̂  F, Damage caused b̂^ galvanic or eleclrolyiic attack, 

( ^ G. Tne altering o', or removal of. tlie Harmsco, Inc. mfor-
: - o mation label 

3, Service under this warranty is to be provided by the distri-
•uior who sold the unit to the user if the distributor is 
unaole (o provide warranty service, contact: 

Harmsco, Inc.. P.O. Box 14066, 
North Palm Beach. Florida 33408. U.S.A. 

Phone (407) 848-9628 • Fax {407) 845-2474 

A Returned Goods Authorization (R6A) number must be received 
Irom tne above office and placed on all shipments to and correspon
dence with Harmsco, Inc. Please be prepared with the lollowing 
information 1, f^odel number and serial number 2. Date of 
installation 3. Name of installer 4. Nature of problem 5. Your 
address and telephone number 

Particle Separation 
Particle separation with Hurricane filters is influenced by par
ticle weight and flow rate. For optimum separation, the drain 
valve should be opened routinely by hand or automatically 
using a timer actuated valve. Automatic purge vaives are not 
available from Harmsco. However, for more information regard
ing this equipment, please contact the Authorized Harmsco 
Distributor in your area. 

The data shown below was developed through tests conduct
ed with Hurricane filters and twenty micron filter cartridges to 
determine optimum flow rates for particle separation. Sand was 
used as the test particulate with a specific gravity of 2,6 rela
tive to water at 1,0. This data is provided for general sizing 
purposes only. Results vary and depend on the particulate 
being filtered, viscosity and other variables. 

M 75 100 
Flow flalB (GPM) 

Tests indicate the separation performance of all three Humcane models 
were essentially the same up to the rated flow rale of each model 

Parts List 
Hurricane 

Pail No. 

550-E 
905 
309 
312 
530-AC 
316 
317 
315 
202-B 
320-A 
321-A 
302-A 
318 
319 
300 
329 
330 

Options: 
550-B 
550-V 
327 

filter parts and components are listed below: 

Material 

EPDM 
PVC 
Stainless steel 
PVC 
Stainless steel 
PVC 
PVC 
PVC 
Brass 
Stainless steel 
Stainless steel 
Stainless steel 
Stainless steel 
Stainless steel 
Stainless steel 
CPVC 
Stainless steel 

Buna-N 
Viton 
Stainless steel 

Description 

Rim gasket to seal filter 
Retainer nut for filter cartridge 
Top plate 
Retainer nut insert 
Lid with vent 
Standpipe for HUR-40-HP 
Standpipe for HUR-90-HP 
Standpipe for HUR-170-HP 
Wing-nut 
Outer vessel HUR-40-HP 
Outer vessel HUR-90-HP 
Outer vessel HUR-170-HP 
Inner vessel HUR-40-HP 
Inner vessel HUR-90-HP 
Inner vessel HUR-170-HP 
Inner vessel isolator 
Screw VA" X Vi" for isolator 

Rim gasket to seal filter 
Rim gasket to seal filter 
2" Flange fittings {set of 2) 

m 
• 

I 

H 

Tol l F ree : ( 8 0 0 ) - 3 2 7 - 3 2 4 8 F ax : (407) 8 4 5 - 2 4 7 4 

Export: (407) 848-9628 

m Harmsco® Industrial Filters 
P 0 . Box 14066 /Nor th Palm Beach, FL 33408 

Paiemea Oec 29, 1992. No 5,i7« 696 Aaomonal paiems penoing 

Available I'om 

1993 Harmsco Inc P'lnieo in U S A Lil No -'OM 9.'93oOOO 
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- . H^rmtkl c}««nfn9 pro6«dur«. Normal cleaning is done by using a 
'' pre«u>« noM(« on the and of your garddnhoM, Direct jet sprty 

•; at cartridgftt on an Bngl« to remove dirt/ 

••'=., ] ' J _ y V : ^ : ^ ^ : . ' • : : - ' ' r [ :"." ; ; , , " " : ' . 

Sp«cl«f cf*«n{ng proo«dura». To be used only when normal 
.- procedure i* in»uffioienl to return cartridge to normal tHt« fuM-

1 R#movfn9 OH* From Cartflda«(t 11 oils coat c«rtridg48 «nd causa reduced ftaw. 
•. tfii's maWflflJ ruay tjfl rernovect Gy soaWng CflriOgfiS in « solution of 2 lb, Irv-

' "s*Jtum phosphal* {or ftfy simf'ar stfort^ del&rgent) to iO galtoni 0/ warer. Usualiy 12 
., hour* soaiwing lim* wi!) break o\\ coaticfl troffi cartridge, Tri-jodium phosuhni* i» 

aw9il«W» 31 mosl hardwa't *iore». super marxetj. or jgrtitofiat svJppJy houses, S»pflal 
Normal Cfsaning Procsdurs.. • ' , ' ' ' 

2 R»movlns Aigat From Cftrthdyvf. I) >lga« coaU ih« car|rii]ga» and causa 
rdcJucad ftow, )ofti( cartridges tn a aoiutton of Z lb. iri-soOium phosohate 

(or »ny similar strong QaJargent) to ^0 gaCona of water. Add 1 pinl of swimming pool 
cnk>rir)« or 1 quart ct î urndry b<cach to Kill ihia af̂ aa. SosK for one f̂ our. Cf̂ ack 
ooof chamistry (or caus* of afgaa growtn: 

' " • c 

3 R»mwWft Calcium Or Mtnwaf D*poatt». •^Caution'" Do ooi usa muriaiic 
acid on cartridges until alt oiia hftvfl b««n rernovetl as m *tap *1 above. Maita 

sura all dalBi^ani has Men thvoughly nrtaao 'rorri tamidgas. 
If MiOijm Oapoaiti are pfaaan!, paflorm pjwratton m above, flinsa^ihan id a solution of 
1 part muriatic aciO 10 20 parts water soak until bubtitinQ action stops. Us« a ptaatic 
garbae* contain«r or similar va^ael. ChacK coot chemistry lof nigh PM or AlKaiinity, 
Repeal Normal Ciaaning Procadura. 

•,• V • • • • : / . -
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SERIES H3 DIFFERENTIAL PRESSURE SWITCHES 
EXPLOSION-PROOF; WEATHERPROOF ' C l l , u. 

Installation and Operating Instructions 

W NPT CONOUfT 
CONN. 

1144 (4.37] DIA. MOLfNTING HOLES 
IN MOUNTINQ BRACKET 

OPTIONAL DRAIN . 

y I ITQi 

CI PROCESS C O N N v i n " ^ > 

1̂  (4S,J«) " * • 
ya/tt _ 
(eo*»i " 

(712) 
-1/8 NF^ HIGH PRESSURE CO^N 

VB NPT LOW PRESSURE CONN 

Pal«ni No. 4.827,095 11D1« 

PHYSICAL DATA 

m 

Series H3 Differential Pressure Switches actuate one or two single 
pole, double ttirow (SPOT) snap switches in response to increasing or 
decreasing pressure of compatible gases or liquids. Four field adjust
able operating ranges are available allowing set-points up to 200 PSID, 
All models are suitable (or hazardous locations and also include 
weatherproof housings as detailed in the chart below. Read and un
derstand instructions complelety before proceeding with Installation or 
operation. 

MODEL NUMBER DEFINITIONS 
H3 ^ - ^ ^ ^ -

(D Wetted Materials 
•^^ A-Aluminum/Nitrile 

S-316SS/Viton 
'1/ Operating Range 

1-10- I80ln. W.C 
2 - . 5 - 15PSID 

- > 3 - 5 - 7 0 P S I D 
4 -10 -200 PSID 

1; Circuit 
S-SPDT 
D-DPOT 

S' Electrical Connections 
C-Terminal block(s) 
L - Wire leads 

© Options 
MV-Gold contacts 
OR- Dram/Breattier 

® 

.025- .leKg.cm') 

.035- 1.05 Kg/cm') 
35-4.92 Kg/cm'} 
70-14.06 Kg/cm'} 

Maximum Temperature: 
Maximum Pressure: 
Pressure Connections: 
Electrical Rating: 

Wiring Connections: 

Conduit Connection: 
Sel Point Adjustment: 
Housing; 
Body: 
Diaphragm: 
Weight: 

220°F 
1500 PSI 
1/8" FNPT 
SPOT or optional DPDT contacts rated 5A (a m . ' 
250 VAC, 5A res,, 3A ind. (a 30 VDC. MV (gold 
contact) option lor dry circuits rated 1A ((i 125 
VAC, lAres, or 0.5Aind, @ 30 VDC 
18 AWGx18" leads. Internal terminal blocks 
optional, 
3/4" NFT 
Screw type, field adjustable. 
Aluminum 
Aluminum or 316 SS 
Nitrile or Viton 
2% lbs. 

HAZARDOUS LOCATION/WEATHERPROOF RATINGS 
MODEL 

H3 _ - - _ C 

H3 _ - _ _ L 

H3 _ - _ _ C-DR 

H3 _ - _ _ L-DR 

UL 

CI.I. Gr.B, C&D 
01 II,Gr,E,f &G 

NEMA4X 

CI.I, Gr.B, C&D 
CI.Il, Gr.E, F&G 

NEMA4X 

CI.I, Gr.B, C&D 
CI.Il, Gr.E, F&G 

NEMA 3 

CI,I, 6r,B. C&D 
Cl.n, Gr,E. F&G 

NEMA 3 

CSA 

CI.I, Gr.B, C&D 
CI.11, Gr.E, F& G 

NEMA 4 

CI.I,Gr.B,C&D 
CI.Il. Gr.E, F&G 

NEMA 4 

— 

— 

CENELEC 

EExoIlcT6 
IP 56 

— 

EExd ilc T6 
IP 54 

— 

INSTALLATION 
1, LOCATION: Select a location where the temperature limit of 220°F 

(IGA'C) will not be exceeded. Locate the switch as close as possi
ble to the pressure source for best response. Longer lengths of 
lubing will not affect the accuracy of the actuation point but can 
increase response time slightly. 

2, MOUNTING: Avoid mounting surfaces with excess vibration which 
could cause false aclualion when pressure is near set-point. Attach 
switch wilh two 3 16' screws or bolts (not included) through mount
ing bracket. Normal position is with housing vertical. 

3. PRESSURE CONNECTION: Connect source(s) of pressure, 
vacuum or differential pressure to the 1/8" NPT ports as follows 
A. Dffferential Pressures - Connect higher pressure lo High Pres
sure port (bottom) and lower pressure to Low Pressure pon (side) 
B. Pressure Only - connect a single positive pressure to Higi 
Pressure port on bottom and leave Low Pressure port on side 
vented to atmosphere. 
C. Vacuum Only - Connect a single negative (vacuum) pressure 
lo Low Pressure port on side and leave High Pressure port on 
bottom vented to atmosphere. 

CONTINUED ON REVERSE 



4. ELECTRICAL CONNECTIONS: Either ope or two SPOT snap 
swilches are provided with normally open contacts closing and 
normally dosed contacts opening when pressure or vacuum in
creases beyond the set-point. 

A, Wire in accordance with local electrical codes. 
B, Wire lead models - Thread wires through conduit and connect to 
leads from snap swilch(es). 
Black = Common, Red = Normally closed. Blue = Nomially open 
C, Terminal block models - Loosen screws on terminal block(s), 
insert stripped and tinned wires in side openings and tighten screws. 
For Cenelec approved installation, cable should enter enclosure hous
ing through an approved Ex cable gland (not supplied). 
Black = Common, Red = Normally closed, Blue = Normally open 
D, Ground Screws - Two grounding connections are furnished; one 
inside housing with green headed machine screw and one on exterior 
with threaded stud and nut. Use either one. 

Replace cover after wiring connections are complete. 

CAUTION: MAKE SURE CONDUIT OR CABLE ARE PROPERLY 
SEALED. ELECTRICAL COMPONENTS MUST BE KEPT FREE 
OF MOISTURE, INCLUDING CONDENSATION. AT ALL TIMES. 
TO PREVENT IGNITION OF HAZARDOUS ATMOSPHERE, 
DISCONNECT THE DEVICE FROM THE SUPPLY CIRCUIT BE
FORE OPENING, KEEP ASSEMBLY TIGHTLY CLOSED WHEN 
IN OPERATION. 

INTERNAL 
GROUND 
SCfiEW 

SET.POirJT 
ADJUSTMENT 
SCREW 

i 
I 

ADJUSTMENT 
t. To Change the set-point, connect tubing or piping from the high 

pressure port on bottom to one leg of a tee. Connect the second 
leg to a pressure gage of known accuracy and in an appropriate 
range. The third leg should be connected to a controllable pressure 
source. 

2. Connect a volt/ohm meter or other circuit tester to snap switch to 
indicate when switching occurs. 

3. Slowly apply pressure to the system and note the pressure at which 
switching occurs. If adjustment is necessary, turn the adjustment 
screw (located internally at center next to snap switch) clockwise 
10 raise or counterclockwise to lower the actuation point. When the 
required setting has been reached, exercise the switch through two 
or three additional cycles to verify consistent operation. 

MAINTENANCE 
The moving parts of these switches need no maintenance or lubrica
tion. The set-point is the only user adjustment. On models with optional 
drain fitting, periodically rotate small captive screw from side to side 
several times to keep drain path clear. Units in need of repair should 
be retumed to the factory prepaid. 

i 
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'APPLICATION NOTE 

CALIdnAliON CERTIFICATE 

1 (a) Where the supply voltage engraved on the 
;ransducer body states " . . . V d,c." it is VERY 
MPORTANT to use the STATED SUPPLY VOLTAGE 

AND POLARITY since the transducer uses an active 
compensation circuit. 

1 (b) Where the supply voltage engraved on the 
;ransducer body states " . . . VOLTS" then the 
compensation circuit is passive and any supply 
voltage up to a maximum of 12 VOLTS may be used. 
Transducer sensitiviry and current consumption will 
j e proportional to supply voltage, 

I Current ronsumptlon will not be greater than 
15mA for 1 [a} v/iih stated supply voltage and 10mA 
for 1 (b) with II? Volts supply. 

3 Zero offset (normally less than 3mV) can be 
nulled using a 250 Kohm potentiometer across the 
output terminals with the wiper connected via 250 
Kohm to the negative supply. 

4 For best temperature stability, transducer must 
have a load impedance of greater than 50 Kohm. 

5 A calibration resistor may be used. For positive 
output, connect Real berz/een negative output 
:erminal and negative supply. For negative output, 
:onneci Real between positive output terminal and 
negative supply. Note that calibration output can be 
temperature-sensitive. In caseof difficulty refer to 
supplier. 

6 If a power supply eanh is used, it is preferable to 
eanh the positive side. 

7 Following conventional practice, the cable screen 
is not connected to the transducer body. (On some 
^DCR 22 devices the flying green lead is connected 
:o cable screen and may be connected to the solder 
P05t on the back of the transducer). 

f 
f 

^ 

- (^74( , ^ ^ { 0 

Calibration date: 

Transducer type: 

Serial Number: 

Range: 

Supply: 

9/17/93 WO: 

PDCR 940-1173 

448574 

100 p s i g 

10 V o l t s 

D1147 

Sensitivity: 99.79inV 

Non-linearity & Hysteresis: i O . 1 % BSL 

Temperature operating range: 

Temperature compensated range: - 2 °C t o +30°C 

Temperature error band: ±0.3% 

Thermal zero shift: 

Thermal sensitivity shift: 

Electrical connection 

Supply positive: 

Supply negative: 

Output positive: 

Output negative: 

Screen: 

RED 
Monitor 

ORANGE 

WHITE - BLACK 

YELLOW 

BLUE 

CONNECTED TO BODY 

Notes: 

/<^0 ^ . o» «»«>««•«• 

Druck hcorpofated 
4 Dunham Drive. New Fairfield. CT 06812 
Tel. (203) 746-0400 Telex; 643118 
FAX: (203) 746-2494 



FAX M E M O 

DRUCK INCORPORATED 
4 Ounr\am Driva 
N»w Filrfieid 
Cc^n»ci)ci't 088)2 

TEL: (203) 7<«-0400 
FAX: (203) 746-249* 

TO: ^ i r v ^ r v ^ L ^ e b 
COWPANY NAME ; c^oV\<N^O'o >r o , 

l - o ^ H l - l ' Jo 

MESSAGE NO. 

DATE: lL.l:3.3. 
v j 

FROM, ^ ^ y y i C A \->^^\2c\^<s\vr) 

SUBJECT: ^ 2 c > 0 ^ y r*^^ O.gS.1 l : : > a l r i f G ^ C y c A g S - t r c Q 

NO. OF PAGES (Incl. lhi» piQ9) 

FAX NO, _SP2 . ' . 3 t23 j^S%l_U 

COPY TO: 

S/>^ 518835 
UO Jo4409 
TYPE 

7 
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zos 
FRO 

PSI 
0 
0 

20 
40 
60 
60 
80 

too 
100 
KAX 

940 
0 BAR 

10.0 
0.354 
9?.76 

DEW 
0.01 
0.02 

'0,01 
-0.02 
•0.02 
•0.01 
•0.01 
0.02 
0.02 
0,02 

ZERO 
3 0 
2 15 
1 30 

•0.04 
0,01 
0,00 

SPAN 
3 0 
2 15 
1 30 

0.05 
0.04 
0.00 

TEB 
S/H S18a35 
FROH 
TO 
T£8 

0 
30 

0.03X 

^ A 

61 ' 8 1 r 6 6 l -Z ' I t 
^ 9 M 9 f z e e j > 3 n d c U G « . 
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(A) 

OUTSIDE VIEW 
OF COVER 

®(3> 

INSIDE VIEW 
OF COVER 

(2> 

& 

b\ 

O 

O i 

^ 

6 

STE-110 ENCLOSURE ASSEMBLY 

( l J Loosen (4) corner screws and remove cover, 

( 2 ^ Ivtounling holes accept #8-32 screws (use points (A) for lemplale). 

( 3 ) Be sure vent is always lacing downward and DO NOT BLOCK. 

Q4J Attach loose sections of strain reliefs and push cable through. (Strain reliefs 
will accept customer supplied cable diameters from .231 to .394 inches). 

{ s j Connect wires to desired positions on terminal strip. 

( ^ Tighten strain relief nul enough so wire cannot be pulled out easily. 

( 7 ) Remove DRI-CAN from package and insert into slots with window facing 
toward hole. 

( J ) Install cover and tighten screws. 

DRI-CAN REGENERATION PROCEDURE 

The DRI-CAN saturation point is reached when it turns pink. Heating the DRI-CAN 
in a vented oven at 300* F for approximately 3 hours, or until the deep color 
returns, will restore its absorbent capabilities. 

INSIDE VIEW 
OF ENCLOSURE 

(A) 

INSTALLATION NOTES 

• Precautions must be taken to ensure moisture does not enter the sensor 
cable or STE-110 during installation or DRI-CAN replacement. 

• The desiccant module at the end of the sensor cable should only be 
removed immediately prior to termination of wires and installatiori of the STE-
110 cover, 

• The user must establish a pattern lor replacement of the DRI-CAN to avoid 
it becoming saturated. The replacement period will vary according lo local 
atmospheric conditions. 

• When the DRI-CAN is exhausted, immediately replace with a new or 
regenerated canister. 

• Modifications or damage of enclosure will void warranty ol the STE-110 and 
sensor. 



STE-110 PIPE MOUNTING ASSEMBLY 

ITEM 

1 

2 

3 

4 

5 

5A 

58 

5C 

6 

QUAN 

1 

4 

4 

4 

2 

1 

1 

2 

& 

PART DESCRIPTION 

Pipe mounting plate 

#8-32 X 3/4 ' Ig. screw 

#8-32 nyloc nut 

#6-32 washer 

U-bott assembly 
(includes 5A, 58 & 5C) 

3/8" U-boU 

U-boIt clamp 

3/8" nut 

3/8" washer 

Per Assembly 

•MAn INb/^ouT(REV, ,,j 

Druck 

STE-110 

SENSOR TERMINATION ENCLOSURE 

INSTALLATION INSTRUCTIONS 

,1CKW , l b w F f l D , f p i ? , - J03-7. J3. FA - j | .746^-" j 
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Series 228 
Metallic Tee 

Flow Sensors 

The Data Industrial Series 228 flow sensors 
feature a six bladed impeller design with a 
proprietary non-magnetic sensing mechanism. 
The forward swept impeller shape provides 
higher, more consistent torque than four bladed 
impeller designs and is less prone to be fouled 
by water borne debris. The fonA^ard curved 
shape coupled with the absence of magnetic 
drag provides improved operation and 
repeatability even at lower flow rates. This is 
especially true where the impeller is exposed to 
metallic or rust particles found in steel or iron 
pipes. As the liquid flow turns the impeller, a low 
impedance square wave signal Is transmitted 
with a frequency proportional to the flow rate. 
The signal can travel up to 2000' between the 
flow sensor and the display unit without the need 
for amplification. All sensors except irrigation 
versions are supplied with 20' of 2-conductor 20 
AWG shielded U.L. type PTLC 105°C cable. 

Series 228 Tee Sensors 

The tee mounted flow sensors consist of a 
standard 220BR or 220SS mounted in a T or 
2.5" tee. 

Model 228B - brass/bronze sensor mounted in 
a bronze tee. 

Model 228CB - brass/bronze sensor mounted in 
a cast iron tee. 

Model 228CS - stainless steel sensor mounted 
in a cast iron tee. 

Model 228SS - stainless steel sensor mounted 
in a stainless steef tee. 

C€ FM 

APPROVED Exia 

228 Series Metal Tee Sensors Ordering Matrix (2 ' to 2'A') 
E«mpla : 2 

STYLE 
Te« Mounted tnier l Sonior ( Z* and 2,5* only) 

UA TERIAL 
Brass/BroniB 
StainteM Slo«l { Z" •nd 2,5" only) 

Tea • Carbon Steal Sensor BrsM 
Tee - Carbon Steel Sensor Stainless Sleel 

Sl i t 
T 

2 V 

J 28 

28 

BR 

BR 
S5 
CB 
CS 

20 

20 

25 

Chet ron lc t Hou t ing 
PPS 

ELECTRONICS 
Magnalic 

FWCSA Approved 

Slandsid 
IR-Irrigation 

SHAFT 
Zlrconla Cei^mk: 

Hflgiailoy C 

Tungsien Carbide 

TMriHim 

Tsssr 
SIB SUtn le t i S l w l 
Tanlalufn 

Nylon 

Tefzel* 
BEARING 

Pannlon 

IsHst. 
Tefton* 

Vtlon*. Teflon*. Te lzd* are regisiefed (rademarki o l Ojpont Dow Elastomers 

Data Intjustrial Corpora t ion . 11 Industrial Dr ive, P.O. Box 740. Mattapoisett , MA 02739 , Te lephone: (508) 758-6390 Fax: (508) 756-4057 

w e b si te: www.data indust r ia l .com emai l : sa les@data indust r ia l .com 0S1502 

Not a controlled docuoiant 
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specifications 

Wetted Materials (except tees) 
— See Ordering Matrix 

Sensor Sleeve and Hex Adapter for 228BR and 228CB 
— Sleeve: Admiralty Brass, UNS C44300; Hex Adapter; 

Valve Bronze, UNS C83600 

Sensor Sleeve and Hex Adapter for 228SS and 228CS 
— 300 Series Stainless Steel 

Teefor228BR 
— Cast Bronze, Class 125 Per ASME 816.15, and 

Copper Coupling 

Tee for 228SS 
— Cast 316 Stainless, Class 150 

Teefor228CBand228CS 
— Cast Iron, Class 125 Per ASME B16.4 

Temperature Ratings 
— Standard Version: 

2 2 r F (105°C)continuou$service 
— Irrigation Version: 

150''F (66''C) continuous service 
— High Temperature Version: 

285°F (140.6°C) continuous service 
305°F (150°C) peak temperature 
(limited duration) 

Pressure 

2288 
228CB 
220SS 

AtlOO^F 
200 psi 
175 psi 
400 psi 

At300°F 
165 psi 
140 psi 
325 psi 

Recommended Design Flow Range 
— 0.5 to 30 ft/sec 

Accuracy 
— ± 1,0% of full scale over recommended design flow 

range 

Repeatability 
— ± 0.3% of full scale over recommended design flow 

range 

Linearity 
— ± 0.2% of full scale over recommended design flow 

range 

6.85 
f*ci[FT p « a i 
CRiiiCM. ro 

CKBM.L LEICrH 

•|TH n.cai io i« i (n i«>iu«) 

U M I . B/M,l*> IirH MB-l IM,I 

KITE- D]>€WI(K 'B* WO ' C WY l i H i ' f - 1/4 inch, 
OEPEMIIlC IPIH IWIE-If l > PIPE TMIEAO:, 

?38ce-:.s 

2286-1.5 

2?« I -? 

irx.i-1 
j » c e - : 

; ; « - ? 

iceiES No 
CCHUIE 

UTBII 
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TiieiT 
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l.S-S 
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i - n , 5 

m . i 
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M l S 

* I 

4 .N 
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* s 

« s 

' 1 

4 n 

A 

s 
i .Ti 

i M 

1 i l 

I.W 

• H 

B 

i . n 

E.B 

%.m 
i . n 

c 

< 
} » 

I 

I » 

1 M 

I M 

0 E 

Transducer Excitation 
— Quiescent current 600uA(@8VDC to 35VDC max, 
— Quiescent voltage {V^_^) 

Supply Voltage -(600uA'Supply impedance) 
— ON State (V^^) Max. 1.2VDC@40mA current limit 

(15n + 0.7VDC) 

Electrical Cable for Standard Sensor Electronics 
— 20 feet of 2-conductor 20 AWG shielded U.L. type 

PTLC wire provided for connection to display or 
analog transmitter unit. Rated to 105''C, Maybe 
extended to a maximum of 2000 feet with similar 
cable and insulation appropriate for application. 

Electrical Cable for IR Sensor Electronics 
— 48 inches of U, L. Style 116666 copper solid AWG 11 

wire w/direct burial insulation. Rated to 105X, 

1 

1 ^ 

i;Data 
Ihdustriaf 
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THIN-FILM PRESSURE SENSOR 
100 mV OUTPUT 
EXCELLENT LONG-TERM STABILITY 

PX602/PX612 Series 
0-15 to 0-20,000 psi 
0-1.0 to 0-1373 bar 

$ 

Starts at 

220 
1^ All Stainless Steel Case 
t^ Small and Lightweight 
;^NEMA4(IP65)Cableor 

Connector Models 

SPECIFICATIONS 
Excitation: 10 Vdc (5 to 10 Vdc limits) 
Output: 0 to 100 mV @ 10 Vdc 
Sensitivity: lOmVA/ 
Input Impedance: 1500 Q 
Output Impedance: 100 Q 
Insulation Resistance: 100 MQ 
©50 Vdc 
Accuracy: ±0.4% BFSL 
Hysteresis: ±0.2% 
Repeatability: ±0.05% 
Stability; ±1%/year 
Zero Balance; ± 1 % 
Durability: 100 million cycles 
Operating Temp: -48 to 91 "0 
(-55to195T) 
Compensated Temp: -29 to 82''C 
(-20 to 180°F) 
Thermal Zero Effect: ±0.07% FS/X 
Thermal Span Effect: ±0.07% FS/°C 
Proof Pressure: 

15 to 2000 psi = 200% 
3000 to 5000 psi = 150% 
7500 to 20,000 psi =120% 

Burst Pressure: 
15 to 2000 psi = 800% 
3000 to 20,000 psi = 500% 

Gages: Thin film polysilicon 
Diaphragm: 17-4 PH stainless steel 
Case: 300 Series stainless steel 
Pressure Connection: 

15 to 10,000 psi: /.NPT 
15,000 and 20,000 psi: V 1 8 
UNF Aminco fitting 

Electrical Connection: 0.9 m (36") 
braided-shield PVC cable or connector 
Weight: 71 g (2.5 oz.) without cable 
Response time: 5 ms 
Construction: Sealed units (except 
PX602 fi 500 psi is vented to room) 

MOST POPULAR MODELS HiGHUGHTED! 

To Order (Specify Model Number) 
RANGE MODEL NO. PRICE PRICE 
psi bar [ ] Insert 0 or 1 PX602 PX612 COMPATIBLE METERS* 

^ 0 to 30 

^ ' 0 to 100 

0to15 

0to60 

0 to 150 
0 to 200 
0 to 300 
0 to 500 
0 to 1000 
0 to 2000 
0 to 3000 
0 to 5000 
0 to 7500 
0 to 10,000 
0 to 15.000 

0 to 1.0 
0 to 2,1 
0 to 4,1 
0 to 6,9 
0 to 10.3 
0 to 13,8 
0 to 20,7 
0 to 34.5 
0 to 68.9 
0 to 138 
0 to 207 
0 to 345 
0to517 
0 to 689 
0 to 1034 

0 to 20.00010 to 1379 I PX6[ 12-20KGV 

PX6[ ]2-015GV 
PX6[ ]2-030GV 
PX6[ J2-060GV 
PX6[ ]2~100GV 
PX6[ ]2-150GV 
PX6[ ]2-200GV 
PX6I ]2-300GV 
PX6[ ]2-500GV 
PX6[ 12-1KGV 

$230 
230 
220 
220 
220 
220 
220 
220 
220 

PX6[ ]2-2KGV 
PX6[ ]2-3KGV 
PX6[ ]2-5KGV 
PX6[ ]2-7.5KGV 
PX6[ 12-1QKGV 
PX6[ ]2-15KGV' 

220 
220 
220 
220 
250 
260 
260 

$260 
260 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
275 
290 
290 

DP41-S, DP25B-S, DP302-S 
DP41-S, DP25B-S, DP302-S 
DP41-S, DP25B-S, DP302-S 
DP41-S, DP25B-S, DP302-S 
DP41-S, DP25B-S, DP302-S 
DP41-S, DP25B-S, DP302-S 
DP41-S, DP25B-S,DP302-S 
DP41-S. DP25B-S, DP302-S 
DP41-S.DP25B-S, DP302-S 
DP41-S,DP25B-S, DP302-S 
DP41-S,DP25B-S. DP87 
DP41-S, DP25B-S,DP87 
DP41-S, DP25B-S,DP87 
DP41-S. DP25B-S,DP87 
DP41-S, DP87 
DP41-S, DP87 

Comes with complete operator's manual. 
• 15,000 and 20.000 psi models supplied with female Aminco fitting. 
" See section D for compatible meters. 
Ordering Examples: PX612-100GV, 100psi connector-style transducer, $245. 
PX602-100GV, 100 psi cable-style transducer, $220. DP41-S, meter, $545. 
PT06F8-4S, mating connector (sold separately), $24. PS-4, snubber, $10. 

ACCESSORY 
MODEL NO. PRICE DESCRIPTION 

GE-2117 $23 Reference Book; Controller Tuning PID Without Math 

B-34 



Ser ies <>oi2 aoiA 

B|W Controls 
FJectrocle Holders/Eleelr(>d<\s 

WIRE SUSPENSION ELECTRODES 

4 

i i 

M 

TYPE SWWmE 

PACKING 

WIRE TEHMINAL 

>-PLASTIC SHIELD 

' ELECTRODE 

6013W1 or W2 
E-lP 

WITH SHIELD 

6013W3orW4 
E-lP E-IP 

LESS SHIELD CUT-AWAY 

Wire suspension eleclrodes are designed (or 
use in applications requiring long lengths, or 
where limited head room prevents installation 
ol solid rod eleclrodes. They can be used wilh 
all holders except Type CE-2 & 3. Electrode 
Types E-lP and E-lS are lor use in waler and 
non-corrosive liquids. Type 13-064700 is de
signed lor corrosive liquids and is available with 
a vaiiety ol rod materials. Types E-lP and 
E-tS eleclrodes with rrralded plastic shields can 
be used at temperalures up to 150°F and other 
electrodes up to 190^F. 

Type E'IP-Shielded; This electrode is approx
imately 4" long and assembled in a molded 
plaslic insulating shield 1 7/16" in diameler. 
Designed for general purpose use, it is ideal 
lor elevated tanks, sewage pumping stations, 
and deep well installations. 

6 0 1 3 — W 1 

6013W5 or W6 6013W7 lo V/13 
e-lS 13-0M70O PLUG WITH 

wrrn SHIELD CONNECTOR 

l y p * E-IP — Less Shield: This electrode is 
intended for applications where space pre
vents the use ol other eleclrodes and where 
venical spacing tielween electrodes is 4" or 
more. 

Type E-IS-Shlelded: A 2" long electrode as
sembled in a molded plastic shield 9/16" in 
diameter ideal lor use in submersible pump 
installations and other applications where little 
clearance is provided lor installation. 

Type 13-064700: This electrode is intended (or 
corrosive liquids. It is 3" long made Irom a v?" 
diameler rod and available m any o( the mate
rials listed below. The type SW wire is 
attached at ihe factory and the conneclion is 
completely sealed with PVC and bonded to 
the insulation ot [he SW wire. 

CATALOG 
SECTION W1 

W2 

W3 

W4 

WS 

W6 

ELECTRODE 
TYPE 

E-lP With Shield 

E-lP With Shield 

E-lP Less Shield 

E-IP Less Shield 

E-tS With Shield 

E-1S With Shield 

ELECTRODE 
MATERIAL 

Brass 

303 Stainless 

Brass 

303 Stainless 

Brass 

303 Stainless 

OLD 
PART NO. 

13-020600 

13-020700 

13-052700 

13-052600 

13-022000 

13-024300 

WIRE CONNECTOR: This adapter is neces
sary to attach the Type SW suspension wire to 
the %-20 lemale electrode holder connec
tions. One is required (or each wire suspen
sion electrode used wilh electrode plugs, and 
Type E and Type AE-2 holders. 

CATALOG NUMBER 
6013 C BR 

Material 

Bra&s 
OidNo, 12-03S400 

303 SS 
Old No 12-043800 

BR 

SS 

Type SW Suspension Wire: Designed lo pro
vide maximum strength and insulation, Type 
SW wire should always be used with BiW wire 
suspension electrodes lo assure that a water
tight seal is accomplished by Ihe packing in 
the electrode. The wire is single conductor 18 
gauge, 41 strand copper wilh 4/64" vinyl insu
lation. 

CATALOG NUMBER 
6013—SW—10 

specify Length 
In Feet 
Old No-01-130500 

These electrodes are field assembled and 
the required amount o( Type SW wire rnust 
be ordered as a separate item. See above. 

NOTE — When wire suspension electrodes are 
lo be used with electrode plugs, or 
Type E or Type AE-2 eiecuode hol
ders, wire connectors must also be 
ordered for each electrode. See 
above. 

6013—W7. 10 

i 

4 

CATALOG 
SECTION W7 

WB 

W9 

W10 

W11 

W12 

W13 

ELECTRODE 
TYPE 

13-064700 With SW Wire 

13-064700 Wilh SW Wire 

13-064700 With SW Wire 

13-064700 With SW Wire 

13-064700 Wilh SW Wire 

13-064700 Wilh SW Wire 

13-064700 Wilh SW Wire 

ELECTRODE 
MATERIAL 

316 Stainless 

Monel 

Nickel 

Carpenter 20 

Haslelloy B 

Hastelloy C 

Titanium 

OLD 
PART NO. 

13-064702 

13-064703 

13-064704 

13-064705 

13-064707 

13-064706 

13-064709 

Type SW Wire 
Length In Feet 

These eleclrodes come complete with the 
Type SW wire permanently attached lo the 
electrode. Lengths must be specified when 
ordering. 
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A M E T E K 
AUTOMATION & PROCESS TECHNOLOGIES 

SOLID ROD ELECTRODES 

ELECTRODE MATERIAL 
SELECTION 
The chart below suggests electrode material for 
some typical liquids. Electrode corrosion is dil-
licull to predict because the rate of corrosion is 
effected by many (actors such as: concenlra-
tion, temperature and impurities. Therefore, this 
intormatton should be used as a general guide, 
â d̂ the final choice should be determined Irom 
actual application conditions based on previous 
experience and knowledge. 

i 
V 

1 

C0t2£4 
HOLDER 

6013 
ELECTRODE 

PLUG 
AE-2 

HOLDER 

6012-CE2 
HOLDER 
TYPEB 
RODS 

6012-FR-56 
HOLDER 
TYPED 
RODS 

1 E L E C T R O D E | T Y P I C A L L IQUID 
i MATERIAL TO B E C O N T R O L L E D 

1 Brass j Soft Water, Condensate 

316 SS 1 Water. Sewage, Beer, 
1 Alcohol, Food Products, 
Chemicals, Many Mild Ackls 

, Monel 

Nickel 

Carpenter 20 

; Hasieitoy B 

Hasieiioy C 

] Titanium 

Acetic Acid. Sea Waler 

Bone Acid, Calcium Hydroxkje 

Sulphuric Acid, Alum Solutions 

Hydrochloric Acid 

HyOrOllOt-nC AciC 

Phosphoric ACK). Brir>e Ferric 
Chloride, Hot Nilnc Acid 

Carbon Tip 1 HydrochlofiC Acid 
Carbonated Water 

Contact Factory (or specific recommendations 

6013—SS-

CATALOG 
SECTION 

TYPE A RODS 
Solid rod electrodes are generally used 
where relatively short lengths of 6 feel or 
less are required. Care should be exer
c ised when speci fy ing lengths over 6 
(eet. Longer rods and those instal led 
horizontally should be insulated. Alter 
cutting insulated rods, strip about 1 inch 
of insulation off lower end to expose the 
bare rod. 

TYPE A electrode rods are VA" diameler 
and have V4-20 thread for use wilh elec
trode plugs, and Type E and Type AE-2 
electrode holders, A boot made of the 
sheath material is furnished lo protect 
and insulate the lower side of the elec
trode plug. 

A — 4 

TYPE B electrode rods are 'A" diameter 
and are tapped 6-32 for use only on Type 
CE-2 and CE-3 holders. Lengths over 12 
inch should be insulated and lengths over 
30 inch not recommended. 

TYPE C electrode rods are V4" diameter 
and have the upper end machined wilh a 
shoulder and 10-24 thread lo assemble 
rnlo Type KF holders, 

TYPE D electrode rods are V4" diameter 
are similar to Type C except the upper 
end IS machined to a length that liis only 
Type FR holders. 

PC 
TC 

INSULATION MATERIAL 

Bare Rod 

PVC Sheath 
f^ax. Temp, 190°F(86°C) 

Teflon Sheath 
Max, Temp. 550''F (268°C) 

Carbon Tip Installed 
On PVC Insulated Rod 
On Tedon Insulated Rod 

ROD 

MATERIAL 

BR 

SS 

MO 

Nl 

CA 

HC 

Tl 

Brass 

316 Stainless 

Monel 

Nickel 

Carpenter 20 

Hastelloy B_ 

Hastelloy C 

Titanium 

ROD TYPE & LENGTH 

6B 

88 

Rod Length in Feet 
See Note Below 

Has V4-2O thread for use 
on Type E or AE-2 holders 
and electrode plugs. 

Has 6-32 tap for use on 
Type CE-2 & CE-3 holders. 

Has 6-32 tap for use on 
gland electrode assemblies-

flod machined for attaching to 
Type KF holders. 

Rod machined for attaching to 
Type FR holders. 

NOTE: Standard slock rods arc furnished in 
even looi increinenls up 10 10 11. loig. and 
must be field cut for mlermediate oporaling 
lenglfis. Contact Faciory lof pricing on other 
lengths and materials. 

t i l ' 

•I 

1 
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